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Preface to the second edition 


Published in English in 1970 and in French in 1971, this book attracted much 
attention in academic circles internationally and the Joint Unesco-International 
Association of Universities (IAU) Steering Committee authorized its reprint 
in English in 1971 and in 1972, and in French in 1973. Following requests, the 
Committee authorized translations of this book in German and in Spanish 
which were published by Verlag Dokumentation Saur KG, Pullach bei 
München, in 1973, and by Secretaria de Educación Publica SEP/SETENTAS, 
Mexico, in 1974. The authors updated the bibliographical references for the 
German edition of the book. 

In view of the continuing demand for this publication, the Steering Com- 
mittee decided that a revised edition would benefit considerably if an annotated 
bibliography were added to the original text, to help the reader to become 
acquainted with material on the subject published since the book was first 
printed in 1970. It therefore asked Dr. Michael Eraut of the University of 
Sussex, who was one of the collaborators of Professor Norman Mackenzie in 
the original publication, to undertake this task. The Steering Committee 
wishes to record its gratitude to Dr. Eraut for completing the Annotated 
Bibliography which is included in this reprint. 


ROGER GAUDRY AMADOU-MAHTAR M’Bow 
President, IAU Director-General, Unesco 


Co-Chairmen, Unesco-IAU Joint Steering Committee 


Preface to the first edition 


This inquiry into new methods and resources for teaching and learning in 
higher education has been carried out under the Joint Unesco-International 
Association of Universities Research Programme in Higher Education. The 
programme, which initiated a new form of co-operation between an inter- 
governmental organization and an international academic body, was brought 
into being at the end of 1959. Directed by a Joint Steering Committee, its 
purpose is to carry out under the auspices of the two organizations a series 
of detailed studies of important problems affecting the organization, operation 
and functions of institutions of higher education in the modern world. 

The decision to embark on this particular study was taken by the Joint 
Steering Committee after a series of preliminary consultations and the work 
began with the convening of a small Meeting of Experts on Teaching and 
Learning Methods in University Institutions. This took place at Unesco 
House, Paris, from 23 to 27 September 1968 under the chairmanship of 
Professeur G. Mialaret, Directeur, Laboratoire de Psychopédagogie, Université 
de Caen, and with Mr. Norman MacKenzie, Director of the Centre for 
Educational Technology, University of Sussex, as Rapporteur. The other 
participants were: Professor S.B. Adaval, Head, Education Department, 
Allahabad University; Professeur D. Amor, Doyen, Faculté Polytechnique, 
Université Mohammed V, Rabat; Professeur P. Bourdieu, Directeur (VI Sec- 
tion), Ecole Pratique des Hautes Etudes, Paris; Professor R. Glaser, Director, 
Learning and Research Development Centre, University of Pittsburgh; 
Professor K. Hirnqvist, Professor of Education, University of Göteborg; 
Professeur G. de Landsheere, Directeur du Laboratoire de Pédagogie expéri- 
mentale, Université de Liège; Dipl. Ing. H.D. Laubinger,. Zentralarchiv 
fiir Hochschulbau, Stuttgart; Professor W. Meierhenry, Associate Dean of 
Education, University of Nebraska; Professor L. Nicolini Ghio, Director of 
Colegio Experimental Ruben Castro, Universidad Catdlica de Valparaiso; 
Professor Leone Smith Prock, Professor of Professional Foundations, Simon 
Fraser University, Burnaby; Professor A. M. Ross, Professor of Educational 


Research, University of Lancaster; Professor B. Suchodolski, Director, Insti- 
tute of Pedagogical Studies, University of Warsaw. The meeting reviewed the 
relevance of educational technology to teaching and learning methods in higher 
education and concluded that a new approach to the increasingly severe 
problems confronting the modern university was both possible and opportune. 
It identified a number of themes which appeared to demand further research 
and development. The Steering Committee is conscious of its indebtedness to 
the members of the meeting who, by examining the problems in an inter- 
national setting and from their experience of a wide variety of educational 
situations, provided valuable background material for the present volume. 

Instead of following the meeting of experts by the publication of a 
routine report the Steering Committee decided to invite the Rapporteur, 
Mr. MacKenzie, to use its findings as the starting point for a more intensive 
study. Work started in October 1968 and continued until the end of 1969 
when the manuscript of the present volume was completed. Its authors are 
Mr. MacKenzie and his colleagues, Dr. Michael Eraut, Fellow of the Centre 
for Educational Technology and Mr. Hywel C. Jones, Research and 
Development Officer, University of Sussex, who were also present at the 
meeting. Since in the book they stress the importance of team-work in 
developing new methods and materials for teaching, they wish the book to 
be regarded as their joint work exemplifying this principle. 

The Steering Committee is most grateful to the authors for deliberately 
seeking a fresh and constructive approach to teaching and learning in 
higher education and welcomes their concern for both the quantitative prob- 
lems posed by expansion and the qualitative problems of increasing effective- 
ness, For expansion, if it is truly effective, leads to democratization, and 
improvement, if sufficiently profound, becomes regeneration; these are two 
great requirements of our time in education, Although the volume deals with 
many matters on the frontiers of educational research and development it is 
not addressed primarily to the specialist. By reviewing new potentialities for 
teaching and learning in the broad context of their complex and changing 
socio-political environment, and by examining the application of modern 
management concepts to higher education, the authors have indeed succeeded 
in Producing a volume likely to be of interest and practical value to all who 
today participate in shaping the policy and directing the affairs of university 
institutions. 

_ The Committee also expresses its gratitude to the University of Sussex for 
its readiness to allow the authors to undertake this task and joins with them 


in thanking the many individuals who supplied information and comments 
which contributed to the inquiry, 


CONSTANTINE K. ZURAYK, RENÉ MAHEU, 


President. IAU Director-General, Unesco 
Co-Chairmen, Unesco-IAU Joint Steering Committee 
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Part one Expansion 
and innovation 


I. Introduction 


The university began in a cloister, but it has become an arena; it started as a 
place where scholars could retreat from the world, but the urgent question for 
contemporary academics is the form and degree of their involvement in 
society. The world is entering the phase of mass higher education, which 
follows closely upon the emergence of mass elementary and mass secondary 
education, All three are expressions of the same phenomenon: a hunger for 
knowledge and skills so great that the appetite increases with eating. It is 
not simply that there are more people in the world; the revolution of rising 
expectations means that every year proportionately more of them want more 
education, and expect it to be provided. 

In developed societies this process is already generating great political, 
social and economic pressures. As the wave of expansion moves through the 
school systems, it sweeps on inexorably into further and higher education. 
Developed societies, however, have at least had fifty years or more to 
establish their mass school systems, and they possess existing structures which 
can somehow expand to take the strain of increasing numbers. Developing 
societies are in a different situation; they cannot pass through the same process 
of evolution, and they are forced to face all aspects of educational expansion 
simultaneously. Their programmes must accommodate campaigns against illi- 
teracy at the same time that they are seeking to provide primary, secondary, 
technical and higher education, and these programmes must all be attempted 
from a base of insufficient resources and experience. 

We discuss what this means in terms of higher education in the next 
chapter, but we may briefly summarize it here. In the period 1930-34, it was 
estimated that in the thirty-nine countries then possessing some form of 
higher education, there was a total student enrolment of about 2.5 mil- 
lion [16].1 By 1955-59, enrolments in these same countries totalled over 


1. The figures in square brackets refer to the sources listed at the end of each chapter. 
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9 million, and Bowles has put the world enrolment in 1959 at 11.5 million 
[3]. Though no complete figures are available for the following decade—and 
errors of estimation mean that such totals are really orders of magnitude— 
all the evidence suggests that the world figure is now over 15 million and 
within the next few years it may well approach 20 million. 

The expansion of higher education is no longer a matter merely of adding 
more students to a system that remains basically unchanged. That point was 
passed some time ago. In many countries, the growth of universities began 
to produce marked changes in kind as well as in scale sometime between 
1950 and 1960, though these were at first seen as marginal reforms designed 
to assimilate larger numbers within the existing structure. During the decade 
which is just coming to its end, however, it became clear that the commit- 
ment to growth is inescapable and open-ended [11]. Though the waves of 
expansion will break irregularly over individual institutions, and even over 
university systems as a whole, they are waves borne on a rising tide which 
is steadily eroding the old fabric of higher education. 

Whatever quantitative indicators are used, they underline the point. 
Whether one takes the growth in the number of institutions at the university 
and college level, the total of student enrolments, or expenditure on salaries, 
buildings and other facilities, the over-all pattern remains the same: the long- 
established structure of higher education is under unprecedented pressure to 
change, and to adapt itself to social demands, Older institutions which were 
once geared to the education of an élite must learn to admit and teach the 
masses; the precedents and experience that made them the carriers of past cul- 
ture and values must be matched to an ability, and a willingness, to innovate; 
students who until recently were in statu pupillari must now be found a more 
nearly equal place in university government. New institutions have to cope 
with the problems of mass higher education at once; though they do not have 
to overcome the same difficulties of adaptation, they lack the experience and 
resources that older universities can draw upon. Everywhere change has begun 
to replace stability as a dominant characteristic of the modern university. 

Change does not necessarily imply improvement; the change may be for 
better or worse. But the scale on which change is occurring is shown by the 
number of times the word ‘new’ is easily coupled with the word ‘university’ 
as compared, say, with only fifteen years ago. There are new universities, neW 
types of university, and universities in new countries that had none previously. 
There are new sources for the student population and new problems of scale 
in student numbers, new academic disciplines and new courses, and new kinds 
of learning facilities for libraries, laboratories, class-rooms and other build- 
ings; there are new kinds of students, new sources of finance, new manage- 
ment techniques, new relations with government, or the school systems, OF 
with industry or the public at large. And, the special concern of this book, 
there are new media for educational communication, new ideas of learning 
and new methods of teaching. 
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All these new developments show the relationship between society and 
the universities has been altering in recent years. The concept of the State 
as patron to a community of scholars dies hard, because it has many attractive 
features; but in that simple form it cannot survive in the modern world. As 
universities increasingly become large-scale public enterprises, so they become 
less isolated (and less protected) from their social environment. Even the 
most autonomous institution today is subject to forms of indirect and direct 
control which link it to the processes of change which affect society as a 
whole—changes in values and attitudes, in social structure, in economic 
resources and technology. The radical reform of the university system in 
France is only one dramatic exemplification of a trend which can be seen 
throughout the world: traditional structures are unable to contain the pressures 
which are being generated. 

It is the structures which are under most immediate pressure, and are 
being changed first, because questions of scale can be dealt with more easily 
than questions of quality—and much of the change in quality is slow, subtle 
or unrecognized. It is relatively easier to create new forms of university 
government and administration, to recruit different types of student popula- 
tion, and even to forge complex new links between universities and the 
societies they serve, than it is to modify the academic concepts and practices 
which have been central to the classical idea of a university. Many virtues 
reside in that classical idea, not least the values of independence, academic 
integrity and the disinterested pursuit of knowledge. But it offers strong in- 
built resistances to innovation, especially in the sphere of teaching and learn- 
ing, and especially to any shift from élite to mass higher education. For 
increasing numbers seem to threaten the quality of university education; they 
provoke the fear that ‘more means worse’ and induce anxieties about falling 
academic standards. 

Change is creating many contradictions of this kind within higher education 
—between old forms and new content. It is not merely universities that are 
having to adapt under pressure, without clear guide-lines of theory and 
experience, and in a relatively short space of time; similar strains are being 
felt by all types of post-secondary education, as the demand for vocational, 
technical and professional training increases. As a result, there is a growing 
realization that our concern should be with the whole spectrum of further 
and higher education, and with the interrelationship of the different institu- 
tions which are ranged along it, rather than with treating each type as a law 
unto itself. In the next decade, one of the most important questions for 
governmental agencies is how to plan for an increasingly integrated post- 
secondary sector, and to apply new procedures and methods systematically 
to all its component parts. The Organization for Economic Co-operation and 
Development (OECD) has already taken note of the need to do this, and in 
a number of countries the education ministries have begun to appreciate 
that the pressures of mass higher education may well impose radically new 
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patterns of organization, not least the elimination of many of the traditional 
distinctions between universities and other types of itt ers P 
This change has already been reflected in the character of student ae a he 
which is displaying remarkably similar patterns throughout world. ao 
wide range of issues on which student discontent has focused s piers = 
many places the pressures are breaking through: it has erupted oe : = = 
as different as Haile Selassie I in Addis Ababa, the London Sc ool o aA ; 
omics, the University of Tokyo and the University of California at Ber eley: 
it seizes on issues as diverse as the Viet-Nam war, fees, examinations, 
cafeterias, racial policy and teaching methods [14]. But in all places, and in 
all cases, it arises basically from the same source—the impact of quite new 
social and economic circumstances upon the traditional system of higher 
education. In all cases, moreover, such agitation (or merely the fear of it) is 
serving as the immediate point of this reaction, giving the most powerful 
impetus to self-appraisal and reform that the university world has ever 
experienced. No discussion of the future of higher education can now take 
place without the participants referring to the context of student pressure. 
(It is sometimes difficult to get them to refer to anything else, whatever the 
topic that is nominally being debated!) How, it is asked, can there be a 
rational consideration of such matters as the planning and administration of 
universities, or problems of the curriculum, teaching methods or research 
policy, when students are on strike, occupying the premises, or demanding 
radical changes in the values and goals of their institutions and in the ways 
they set about achieving them? 7 4 
It is a fair question in present circumstances, when many universities an 
colleges are genuinely concerned about their prospects of survival as institu- 
tions in which new knowledge is seriously pursued and existing knowledge 
is conscientiously transmitted. Yet it is equally fair to ask for a sense ° 
Proportion. Despite the publicity they have received, the most extreme nat 
of unrest have so far afflicted only a minority of institutions, and involve 
only a tiny percentage of the millions of students enrolled in higher ao ge 
throughout the world. The interests of the majority of institutions and 2 
their students have to be borne in mind; and it may be that by critically 
examining their own structures and activities, universities and colleges v 
find that the most constructive means of facing what is loosely called ‘the 
student problem’ will also prove to be relevant to the other problems ia 
which it is related. To say that one cannot discuss vital policy issues becaus 
no one knows whether one’s university will be open next week or next yer 
or because one does not know what changes student pressure will hav 
brought about, is a counsel of despair. It can lead only to a loss of nerve 
and growing indecision at a time when strong nerves and decisive leadershiP 


are qualities that academic faculty and administrators need above all. 


The problems of change in universities need to be seen and tackled ane 
whole, rather than as a bundle of separate difficulties that can be dealt with bY 


16 


Introduction 


a process of piecemeal reform. In this book, we are primarily concerned with 
the ways in which new methods of teaching and learning are relevant both 
to the quantitative problems posed by expansion and to the qualitative pro- 
blems of more effective teaching and learning. But teaching and learning are 
central functions of any university or college, and they cannot be meaning- 
fully discussed in isolation from other aspects of higher education. Student 
unrest, for instance, has shown how they can be disrupted or, in some cases, 
reformed by changes that are not directly related to the instructional process. 
The same can be said of financial considerations. The manner in which a 
university conducts its teaching may be determined as much by the money it 
is given to provide staff, buildings and other facilities as by any pedagogic 
principle. It will also be affected by such matters as admissions policy, which 
controls the numbers and academic level of the student population; by the 
balance between academic faculty and professional administrators in deci- 
sion-making; and by the relative importance of research activity in the 
institution. 

What has been true in the past applies with even greater force to the 
future. Innovations in teaching and learning methods cannot be considered on 
their intrinsic merits alone: they will inevitably be judged at least as much 
by their extrinsic implications as by their possible contribution to more 
effective learning [10, 12]. At this early stage, indeed, there is bound to be 
a bias towards innovations that promise relief from logistic pressures. More 
students have to be admitted every year, and anything which seems likely 
to help in assimilating and teaching them will be welcomed, above all by 
academic administrators and government departments. It is much more simple 
to decide whether an innovation makes an impact on the number of students 
that can be taught, for instance, than to estimate what it will do to make 
their learning more effective. The installation of a closed-circuit television 
system, to take a case in point, may enable an institution to make better use 
of class-room space and faculty time, and both these factors can be measured 
and costed: it is another matter to judge how it alters, and whether it aids 
teaching and learning, or what effects it has on faculty behaviour or student 
morale [6]. Some innovations, moreover, are designed to modernize the 
curriculum, and improve the ways in which it is taught, yet they will do little 
to cope with larger numbers or nothing to reduce unit costs: because they 
may need smaller classes or more expensive preparation of materials, they 
may actually add to the cost of teaching. They are not likely to be favoured 
unless the evidence to support them is more obviously conclusive than is 
usually the case with educational innovations. 

It is scarcely surprising that, even in institutions that are seeking to 
introduce new methods of teaching, two parties have often emerged—those 
for whom innovation is basically a means of offering the old teaching 
programme to more people, and those for whom it is a way of bringing the 
curriculum and the teaching-learning process itself more into line with 
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modern conditions. Each of these two parties has different objectives, and 
consequently adopts different strategies. One of the major difficulties that 
has to be faced in introducing new methods is that the more conservative 
group has the weight of precedent, the leverage of power, and the pressures 
of logistics and finance on its side [5]. 

There is, of course, a major difficulty about almost all educational innova- 
tions: they are seldom clear-cut operations whose character can be precisely 
defined, neatly distinguished from other variables in the system, and evaluated 
without uncertainty. The nature of the educational process is different from 
other enterprises, and it does not lend itself to decisive or unquestioned 
breakthroughs of the kind that one may experience in medicine, for instance, 
by the discovery of new drugs or surgical techniques, or that laboratory 
experiments can produce in the natural sciences. Educational change involves 
concepts, attitudes and behaviour; it is intellectual, social and interactive in 
character [9]. And it is much less easy to deal with changes of this order 
than with those that involve the manipulation of things rather than people 
[1]. For this reason, the first responses to the demand for modernization in 
higher education are likely to be practical rather than intellectual: it is always 
possible to admit more students, or construct more buildings. Growth at the 
margins of the existing structure is the easiest short-run answer, and it leaves 
the central assumption about the teaching-learning process largely unchal- 
lenged. This is bound to happen in the early stages of change, when the 
pressures creating it are largely external and the initiative for change within 
the structure is much weaker. In any case changes of quality are slow and 
long-term in nature and cannot be secured by immediate reforms however 
radical [2]. 

Indeed, but for the pressures that expansion is generating, it is unlikely 
that any great interest would be shown in new ideas about teaching, or that 
improvement of the learning process would be given very high priority in the 
allocation of resources. It is noteworthy that the cycle of curriculum reform 
and interest in new teaching methods has moved up through the educational 
systems of the world almost in phase with the wave of expansion. A serious 
concern with new curriculum and with teaching procedures appeared in 
universities as large-scale expansion started. Hitherto, universities had give? 
little thought to the way teaching is carried on or to ways of measuring its 
effectiveness. It has required the duress of growth to make them do so: and 
if, by some ‘miracle, that source of pressure were removed, it is probable 
that the majority would rapidly and with relief regress to the old mean. 
In themselves, few of the arguments for innovation would convince. 
New equipment may be developed, new techniques demonstrated, new 
concepts proposed: yet they would be wholly disregarded—or else consigned 
to an audio-visual ghetto or the purdah of departments of education—wer 
it not for a growing recognition that they may be relevant to the problems 
created by the need to cope with the rising tide of numbers, to the demands 
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of students for more relevant and imaginative teaching, and to the require- 
ments of more effective learning. 

There are, of course, other important reasons for the fact that teaching 
methods have so far been the last, rather than the first resort of the innovator. 
Some are academic or professional; some are psychological; some are simply 
due to ignorance or suspicion of alternative ways of teaching at the university 
level. But all of them have contributed to an astonishing neglect by univer- 
sities of the actual processes whereby their faculty teaches and their students 
learn. We return to this neglect later, in Chapter III, but we note here that 
institutions of higher education have hitherto invested miniscule proportions 
of their annual budgets, and comparably small amounts of time and effort, 
on studying either the theory or practice of their own operations. Scientists 
familiar with research and development programmes, or with the significance 
of operational research, may show very little awareness that such procedures 
may be directly relevant to their own academic environment. Happily, a 
slowly awakening interest in higher education research is one of the by- 
products of the present crisis, but the very poverty of the research to date is 
an indication of how much has hitherto been taken for granted. Even where 
universities have shown some concern with teaching and learning problems, 
this has usually arisen from psychologists in departments of education who 
have concerned themselves with school teaching and childhood learning. It 
is true that a good deal has been written in broad terms about university 
education, but much of this is not research at all, but a reaffirmation of 
intuitive beliefs and subjective experience. At best, the literature is descriptive, 
quantitative, and prone to rely on untestable philosophical or moral 
assumptions; and, at its worst, like so many debates on academic committees, 
it is anecdotal, full of special pleading and lacking in any real analytic rigour. 
Many aims of university education are either implicit, or else are expressed 
in general terms—such as ‘encouraging students to think for themselves’. Such 
general aims reflect an attitude or state of mind on the part of academics 
rather than offer an operational description of the curriculum. 

The result is that relatively little is known about the current state of 
teaching in higher education—of the extent to which, for instance, various 
techniques are employed, or the combinations of them to which students are 
exposed—and even less is known about their effectiveness in terms of student 
learning. Very few studies exist, even on an institutional basis, let alone 
nationally, and cross-national summaries or comparisons are simply not 
available. This may matter a little less than appears at first sight, since the 
repertoire of techniques is basically similar in most universities and colleges 
the world over: lectures, seminars, tutorials, work in laboratories and 
libraries, essay writing and other conventional teaching methods are found 
everywhere. The differences between universities affect the ‘mix’ of these, the 
size of classes, the number of contact hours between teachers and taught, and 
the standard of the teaching they offer. But even before we ask the basic 
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question (which is how the effectiveness of such teaching is measured, and 
with what conclusions) we can see the difficulty of generalizing about teaching 
methods when particular information about them is lacking. 

This raises one of the serious problems about this present study. It is 
hard to make useful comments about new teaching methods when there 
is such a dearth of relevant data on the old [7]. On what basis can one be 
compared to the other? How can we judge the effectiveness of innovations 
when we must plainly confess that we are unsure how to assess the 
effectiveness of what we are doing already; when, for instance, the normal 
criterion of achievement is a grading or examination system that is geared 
to the conventional methods? What if it turns out—as some research suggests 
—that the need to ‘pass’ in the required fashion may have more influence 
on what a student learns and the way he learns it than does the formal 
pattern of teaching? What of suggestions that the socio-economic status of 
students may be more decisive than any other variable in determining the 
subjects they study and their level of achievement in them? What evidence 
is there that effective learning depends upon a high level of contact between 
faculty and students? How valid is the widely held belief that there is a 
significant and positive link between teaching and research? We know of no 
study which satisfactorily demonstrates that link, yet the belief that it exists 
1s continually used as an argument that undergraduate colleges without a 
graduate division offer inferior academic opportunities. It is also this special 
link that is usually cited as the reason for exempting university faculty from 
the need to receive any professional training as teachers, such as teachers of 
school children are given. 
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Yet the world community of higher education has grown and diversified so 
much since the end of the Second World War that it is hazardous to make 
general statements that go much beyond numerical summations. Even quanti- 
tative data are collected and presented in so many different ways that one 
has little confidence that comparisons show more than orders of magnitude; 
and once one goes on to questions about the character and consequences of 
higher education, to the analysis of aims, to descriptions of operating 
procedures, summaries of resources or accounts of research projects in 
education the task becomes so difficult that it is not surprising that it is 
seldom attempted. We could well ask some further questions. What, for 
instance, are the significant differences between higher education systems 
(such as those of the U.S.S.R., Sweden and Italy) where there is a considerable 
amount of central planning and control, those (such as the United States and 
the Federal Republic of Germany) where there is much decentralization and 
even autonomy for individual institutions, and those (such as the United 
Kingdom and several Commonwealth countries) which have institutional 
autonomy within an increasingly planned over-all system? [4, 15, 18]. To 
what extent should a university be regarded as a moral enterprise, responsible 
for transmitting certain social values to the emerging professional cadre, as 
a training establishment for specialists, and as a centre of scholarship and 
research? 18]. What responsibility should a university assume for the retraining 
of teachers and other professional groups, for part-time and continuing 
education, for finding new ways of educating the socially deprived, minority 
groups, the physically handicapped and other elements in the population 
whose access to higher education has been restricted by élitist concepts? 

If there are so many obstacles to an analysis of this kind, one may well 
ask how there can be a transfer of experience occurring between one country 
and another. Yet, if we are discussing innovation, we must either conclude 
that new methods are idiosyncratic and thus incapable of transfer, or seek 
for some way of describing them which, with all the necessary qualifications, 
permits them to be tried out and adopted in a suitable form by any institution. 
Clearly, we have to attempt the latter, and this—as well as the space 
limitation which imposes constraints on the case description of any given 
innovation—has unavoidably led us to present much of our material in the 
form of general statements. There are great drawbacks in such an approach, 
not least that it may give the impression that the whole process of innovation 
is more straightforward than is actually the case; an impression which has 
its dangers for developing countries which understandably want quick answers 
to their very great problems, for it may make them prey to high-pressure 
salesmanship, raise premature expectations, and lead to disappointment. 
What we have endeavoured to do is to offer an introduction to new methods, 
not a definitive description of what they are or of the immense variety of 
ways in which they can be implemented according to the structure, problems 
and resources of any and every institution. 
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As authors, we have drawn upon our own experience in different aspects 
of the development of a new British university; on our visits to many 
institutions of higher education in Europe, the United States, Canada and 
elsewhere, and on our participation in a number of conferences on educational 
technology and university management, at which we have been able to discuss 
teaching problems with colleagues from more than thirty countries. We have 
also undertaken an extensive review of the relevant literature, and addressed 
a postal inquiry to more than 500 universities, college and research centres 
throughout the world. Though their replies have provided valuable back- 
ground information, and in Chapter V we quote a range of examples from 
them, they also show that, outside North America, innovation in teaching and 
learning methods has been tentative, small in scale and weak in theory. 

For this reason, we have based our account substantially upon American 
work in this field—though no cultural, political or value judgement is 
thereby implied. We have done so in full awareness of all the differences 
that exist between the American situation and that prevailing in other 
countries, because the new methods of teaching and the new concepts of the 
learning process which we shall be discussing have been developed further 
and with more diversity in the United States than elsewhere [13]. The scale 
of that development and its diversity is demonstrated by any indicator one 
selects, whether it is expenditure on new equipment, the number of institutions 
attempting to innovate, and the totals of professional and academic staff 
involved in innovation, the level of research into teaching and learning and, 
not least, the volume of available literature [19]. This last point is of great 
importance. Outside the United States the literature is fragmentary, and often 
difficult to obtain, whereas the American literature is comprehensive, covers 
in depth almost all the issues we wish to discuss in this book, and can be 
ci ga riod ease.! It is unlikely that anyone anywhere can do serious 
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from the illiteracy of poverty-stricken children in rural areas and urban 
ghettos to the provision of the most advanced research programmes. It 
therefore produces many models for study and, somewhat surprisingly, 
models that are of potential value to developing countries. It does so, 
moreover, in a society with an advanced technological base, especially in 
electronics and communications, where there is a large publishing industry 
concerned with the educational market, and where very large public and 
private funds have lately been available to promote and support innovation. 
It is also a society in which the cultural climate is favourable to innovation, 
and where the experience of the economy encourages efforts to shift the 
emphasis of any occupation from a labour-intensive to a capital-intensive 
base. All these and other factors have been conducive to experimentation in 
educational method. We are not arguing that all the consequences have been 
positive, or that waste, frustration and failure have not occurred. But even 
negative results have value, in indicating approaches that are best avoided, 
while positive achievements provide a fund of experience which can be drawn 
on by those who have come later to the field of innovation, Whether we are 
discussing the quantitative pressures for change, or the need to secure 
qualitative improvements in the learning process, we can usually find 
appropriate analogues in their experience which will enable us to see our own 
problems and possibilities in a new light—and that, after all, is the way 
most effective changes begin. 

Our task has therefore been to indicate ways in which institutions of 
higher education, afflicted by all the stresses of transition, can begin to 
reconsider their methods of teaching and learning, not to offer neat or 
immediate remedies. For though potential remedies exist, none has been tried 
long enough, on a large enough scale, or evaluated with sufficient rigour to 
justify any sweeping claim that one method or another is necessarily more 
effective, cheaper, more convenient or even academically desirable. The 
situation is so complex, and the potential remedies are at such an early 
stage of development that caution is required as well as optimism. The best 
that can be done, in terms of our brief, is to set problems of teaching and 
learning within the wider context of the changing university, to indicate the 
nature of the emerging repertoire of resources which bear on the extension and 
improvement of the learning process, to comment on the conceptual changes 
that are occurring, and to note some of their implications for the organization 
and management of learning resources. 
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The shortage of information about the structure, procedures and activities 
of universities reflects the privileged position they have so long enjoyed as 
relatively autonomous institutions. They have been permitted to govern 
themselves, establish their own admission policies, devise their own syllabuses, 
set their own examination standards and decide their own research priorities. 
Even in higher education systems with considerable central control, they 
have in practice had much independence in academic matters; in decentral- 
ized systems they have been more a law unto themselves, especially where 
they possess control over their own budgets. As a result, they have not in 
the past produced the flow of statistical and other data which is available in 
most countries for the lower levels of education and makes it possible to 
describe and analyse them in a systematic manner. Neither individual univer- 
sities nor national systems of higher education normally have had access 
to the kind of information which is required for serious sociological or 
operational research. It is true to say that the sociology of higher education 
is still in its infancy. 

This fact has recently been underlined by a number of attempts to discover 
how particular universities operate, and how sufficient data can be secured to 
make meaningful comparisons between them. One such project is now being 
currently undertaken by the International Institue for Educational Planning 
in Paris, entitled ‘Planning the Development of Universities’, which is 
endeavouring to collect information about planning mechanisms and adaptive 
techniques [6]. Another has been an OECD project on the growth of higher 
education, and a number of planning authorities (such as the State boards of 
higher education in the United States) have begun to tackle this task [11, 12]. 
They are all encountering considerable difficulties, both methodological and 
practical, in this work, not least because many universities and colleges 
themselves lack the statistical information required [4]. 
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In an age of expansion, such ignorance has become a serious constraint, 
not merely on the investigator but also on the effective management of 
individual institutions. For it inhibits planned development, and in particular 
prevents the rational allocation of resources to priority objectives. In the 
first stage of expansion, it led to an underestimation of the capacity for 
growth as recently as 1960: many institutions were simply unaware of their 
potential for expansion and some were reluctant to upset their established 
way of life by attempting it. (The debate in the United Kingdom at the time 
of the Robbins Report clearly demonstrated this view). When, however, it 
proved possible to enlarge existing universities and establish new ones on 
a hitherto unprecedented scale, this success led to a reversal of attitude. It 
seemed likely that future expansion might continue along much the same 
lines, and that universities, colleges and higher education systems could thus 
look forward to a decade after 1970 in which the pattern of expansion laid 
down between 1955 and 1970 would continue to serve [13]. There are 
already signs that this may not be the case; that, just as many institutions 
previously doubted their ability to grow rapidly, they may now be under- 
estimating the hidden momentum of further growth—and therefore failing 
to make adequate preparation for it. It would be risky to assume that the 
problems of the next decade can be tackled effectively by the emergency 
measures that were used in the first phase of expansion. Some different 
solutions may be necessary [8]. 

They should, perhaps, be warned by the fact that almost every planning 
forecast of expansion of demand has proved in a few years to be short of 
the mark—even when such forecasts have been based more on the estimated 
capacity of the system to absorb students than on the demand for places 
that is likely to arise, They should be warned, too, by evidence that resources 
to meet expansion may not be available on the same scale as in the last ten 
years. The demand from ministries of finance and of education (as well as 
from the public) is that universities should accept more students but, at the 
same time, reduce the unit cost of educating them; there is also a cleat 
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sectors of the manpower market. Though such questions are integrally linked 
to any realistic discussion of the need for and the character of new methods 
of teaching and learning, it is not possible in most countries to move far 
beyond informed guesswork in this respect; research has neither produced 
suitable data nor guide-lines for applying it to the prospects of changes 
in teaching and learning methods. This is only one more of the urgent 
research tasks that a systematic approach to this problem demands [5]. 

It is hard to quantify matters of this kind when there is insufficient reliable 
data, and when individual institutions know they must grow but find it difficult 
to work out the specific implications for themselves of an over-all expansion. 
Yet the evidence, mainly on the growth of student numbers, slowly accumul- 
ates; either expansion must be cut back, or systems of higher education must 
change their character and their methods of work to accommodate a faster 
rate of growth than in the past. The study by Frank Bowles, for instance, 
has shown the scale on which expansion is occurring in South-East Asia [1]; 
comparable developments are occurring in China, the U.S.S.R. and Latin 
America. More recently, a study by OECD has brought out some new and 
important aspects of expansion in its twenty member countries which probably 
has more general implications [10]. This inquiry, which covered all students 
in higher education in the 20-24 age-group, is based upon the decade 
1955/65, and thus underestimates the recent position. In these countries, 
in 1955, there were 3.9 million students in universities and 0.7 million in 
non-university institutions of higher education, such as teacher-training and 
technical colleges of various kinds. By 1965, these totals had risen to 7.9 
million and 1.8 million respectively. 

It is interesting to note that, in a group of countries with such different 
cultural backgrounds, higher education systems and available resources, the 
accelerating upswing of expansion seems to be running on very much the 
same time-table, and that it is not greatly affected by these differences. OECD 
remarks that the growth rate has been remarkably homogeneous:.. . . it seems 
that no country can reasonably claim that the increase in its university enrol- 
ments during the last ten or fifteen, years was “out of proportion” compared 
to any other country.’ 

Certain other conclusions follow from the OECD analysis. It has sometimes 
been assumed that economic forces (the availability of resources for higher 
education, on the one hand and, on the other hand, the requirements of the 
economy for skilled specialists) might account for some part of the recent 
expansion. This does not appear to be the case, at least in the sense of direct 
and short-term effects. It has also been assumed that countries with a very 
high per capita income (gross GNP per capita) could afford the fastest growth. 
While this obviously applies to Sweden and Canada, very rapid expansion 
has also occurred in countries at a relatively low level of economic develop- 
ment, such as Greece and Turkey. It must equally be observed that some 
developed countries (such as the United Kingdom and Switzerland) and 
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some fairly poor countries (Spain and Ireland) have lower growth rates. No 
obvious correlation therefore exists between per capita income and expansion 
rate. Nor is there any immediate connexion between enrolment patterns and 
the degree of central control over the university system. High rates are 
certainly found in the centralized systems of France and Sweden, but they 
are also evident in the relatively autonomous universities of Canada and 
Yugoslavia. 

OECD found it impossible to establish some other correlations that had 
been expected on a priori grounds. Although a relatively faster rate of 
expansion might have been expected in countries where there is open access 
to higher education (and this holds for Canada, France and Austria), Norway 
has had a high growth rate despite selective entry, and some ‘open’ systems 
(e.g., Italy and Switzerland) have had comparatively slow rates of growth. 
Over the decade under examination, moreover, some countries „have 
experienced changes in growth rates without any changes in their admission 
methods. Of equal relevance to the theme of this book is the finding that 
there appears to be no significant correlation between high growth rates 
and either the degree of student unrest or the scale on which radical inno- 
vations have been introduced. Though the OECD study suggests that an 
innovative propensity may be produced by previous, existing or anticipated 
increases in numbers—and this hypothesis underlies our own approach 1n 
this book—it is clear that there are other as yet unexamined variables which 
lead to student unrest, or innovation, or both. 

; It has also been found that the relative rate of expansion over the decade 
is broadly similar for university and non-university-type institutions of higher 
education: in both types, moreover, the proportion of female students 1$ 
tising—a fact of considerable social significance and growing relevance tO 
decisions about logistics, curriculum, teaching methods and the career 
Patterns of students. This trend, too, seems to be accelerating. In 1950, 
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most OECD countries the secondary school system represents the real 
selection mechanism for higher education admission.’ 

It is necessary to be cautious in extending these conclusions to the different 
circumstances of African, Asian and Latin American universities, partly 
because studies comparable to those just made by OECD are not available, 
and partly because the circumstances vary greatly in these regions. Higher 
education in most of Africa, for example, is still at an early stage of develop- 
ment, and it is emerging in the context of still undeveloped primary and 
secondary schools. The period after 1980 is likely to be the critical one in 
Africa. In Asia, however, the situation varies between the quantitatively 
well-developed system of higher education in Japan, to the nascent higher 
education systems of South-East Asia where, of the 86 institutions in 7 coun- 
tries reviewed by Howard Hayden, only 7 had existed prior to 1945 [3]. 
The Latin American situation is different again. There are many old- 
established universities, and a number of new ones, some of which have 
very large student populations, which have the greatest difficulty in changing 
their traditional structure and have serious deficiencies in an administrative 
Sense and also in providing adequate staffs of full-time teachers. It is 
Possible that, of all the continents, Latin America is the one in which the 
universities will find it hardest (for cultural and political as well as organiza- 
tional reasons) to cope with large-scale expansion. 

Despite the diversity between these major regions, however, despite the 
differences between countries and institutions within them and despite the 
shortage of staff, money, facilities and, at this stage, sufficient suitably 
Prepared candidates for admission in certain places, it is clear that in the 
next decade the level of enrolments will continue to rise rapidly. The demand 
side for higher education is growing, and it will go on growing, and neither 
government policy nor shortage of resources is likely to do more than contain 
the relative rates of growth. This, of course, is the value of the OECD study: 
it suggests that the growth rate can only be marginally affected and over 
short periods of time by factors which have hitherto been thought to control 
it—the demand for trained personnel in the labour market, for instance, or 
attempts to restrict entry to numbers which the universities feel are manage- 
able, It may be possible to switch the flow of aspirants between one type of 
institution and another—from universities, for instance, to colleges of 
technology or polytechnics—but the demand for growth in the higher 
education systems as a whole is unlikely to be greatly affected by such 
measures, For growth, it seems, is the product of a change further back in 
the system: once the decision to create mass secondary education has been 
implemented, the only real question is how long it will take for the higher 
education system to respond to the pressure this eventually generates. This 
is the source of the ‘hidden momentum’, 

If the OECD reasoning is correct, the rate of expansion over the next 
decade may well make the development of the last ten years seem like a 
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period of steady and relatively restrained growth. Even if expansion continues 
at the average rate of the quinquennium 1960/65, broadly speaking this 
would mean for the OECD countries an approximate doubling of numbers 
(an annual rate of 6 to 8 per cent cumulative). But it is probable that the 
Tate is already accelerating. If developed countries are actually beginning to 
follow the United States down the path of mass higher education, then it 
may be more realistic to expect that, by 1980, some of them may have the 
same proportion of the age group in higher education as is now the case 
in the United States. The educational, financial and social implications of 
that are enormous. 

Attempts will undoubtedly be made to hold down numbers, on academic 
grounds, for reasons of cost, and because it will be said that the labour 
market cannot absorb such a large supply of graduates and other trained 
personnel. (Some developing countries at the present time have an excess of 
graduates over suitable employment prospects: this both raises political 
problems and indicates a serious mis-match between the output of higher 
education—not least in the subjects studied by undergraduates—and the 
manpower needs of the society.) Even so, all the foreseeable constraints are 
likely to do no more than act as drag-lines on a process which is already 
launched. And though various constraints may do something to slow down 
the rate at which new applicants from the schools present themselves for 
admission, they will probably be offset by other demands that will be made 
upon the higher education system (for example, from persons already qualified 
and employed, who need retraining and specialist courses), Teachers are an 
obvious case in point, but the evidence suggests that many other professional 
groups will be in need of post-experience courses in the years ahead. It is 
significant that already, in Sweden, the number of enrolled students i? 
vacation Periods exceeds that of the term-time enrolment, and many of thes¢ 
are adults receiving retraining. The extension of education through the life- 
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This raises very serious questions indeed, for higher education systems 
in developing countries labour under a number of disadvantages. They have 
no backlog of experience on which to draw, no substantial capital investment 
in libraries, laboratories or even teaching space which can be worked more 
intensively, few or no research staff, and their teaching must often be done 
either by expatriate or newly trained impatriate faculty. Even where govern- 
ments are prepared to spend money on a reasonably generous scale, there 
are some things that simply cannot be bought or, at least, bought quickly. 
There is, for instance, a lack of what may be called general cultural facilities: 
the wealth of sources outside formal full-time education (such as museums, 
galleries, libraries, radio and television services, bookshops, theatres and 
cinemas) available to students in developed countries for informal learning. 
And there is a similar lack of other institutions which can make a contribution 
to higher education, such as hospitals, industrial establishments and research 
centres, all of which supply background support, physical facilities and even 
teaching staff to institutions of higher education in developed societies. In 
such circumstances, expansion necessarily takes place on a much weaker 
base, and it cannot be assumed that the teaching pattern which serves the 
needs of a sophisticated university system is necessarily the best for higher 
education where needs are great and resources inevitably slender. That is 
why dealing in gross numbers alone disguises the nature of the problem. 
There is a world of difference between adding 1,500 students to an established 
British university with an enrolment of 10,000 and adding 1,500 to the 
University of East Africa. i 

Comparable factors affect the composition of the new student populations 
that are emerging. Teaching cannot be discussed as if it were some kind of 
abstract function which can be performed without reference to the student 
body to whom it is addressed. That fact is so obvious that it is embarrassing 
to state it, but much of the literature on teaching methods ignores it—the 
reason being that, until fairly recently, there was an implicit assumption 
(transferred from Europe to many new colleges in Africa and South-East 
Asia) that all university degrees were more or less equal and that all student 
bodies were more or less equal too. This never was true, even as between 
one British university and another, and even as between different departments 
within the same university. While it was a polite and convenient fiction, it 
helped to inhibit serious work on student learning problems which derive 
from social, intellectual and personal differences. In this respect the OECD 
study draws attention to some obvious changes in the gross composition of 
the student population in member countries. There is the steady rise in the 
number of women entering higher education; there is a slower rate of increase 
in the proportion of children from working-class families, though this may 
pick up speed as more children of skilled and unskilled workers go trough 
to complete secondary education. There is certainly, with expansion, a much 
larger proportion of students who are the first in their family ever to receive 
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higher education—a phenomenon in quantitative terms most aerate 
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This expansion of knowledge is certainly as powerful an impetus to 
innovation as the expansion of numbers, and its scale has been graphically 
expressed in many ways. It has been said that half of all the research and 
development work undertaken since the dawn of civilization has been 
completed in the last decade; that 70 per cent of all the scientists who have 
ever lived are now alive; that the accumulation of scientific data doubles 
every eight years; and that as far back as 1960, research generated 60 million 
pages of reports each year, published in 55,000 journals in sixty languages. 
It is not possible to quantify such statements with any great accuracy, 
but such illustrations indicate the orders of magnitude involved. It may be 
that higher education is in even greater danger of being swamped by 
information than by students! [2] 

The growth and diversification of knowledge is also expressed in curricular 
terms—in the changing content of the courses that students are expected to 
follow. As the store of knowledge expands and alters, the curriculum must 
be adapted and new ‘maps of learning’ must be drawn. The fact that many of 
the growing points of knowledge in recent years are found at the intersection 
Of traditional disciplines is one of the factors promoting interdisciplinary 
inquiry; at the same time the need to reflect these new intellectual relation- 
ships in the course structure is expressed in a movement towards inter- 
disciplinary teaching. But this it not all: apart from these academic motives 
for creating a new curriculum pattern, one must note the impact of student 
demands for ‘relevance’ in their courses, which is as much part of the 
dynamics of higher education today as such external pressures as the skilled 
manpower needs of a society and its changing employment patterns. Many 
difficulties ensue from such attempts to reform the curriculum—some 
intellectual, some organizational, some that are a question of teaching 
methods and resources, and some that raise basic problems of course design 
and evaluation, Not the least of the dangers is the possibility that the search 
for novelty and relevance may lead to vague courses with undefined bound- 
aries which prove to be almost unteachable or unlearnable and, possibly, of 
a low academic standard. Quite different organizing concepts and operating 
skills may be required for both faculty and students by the curricular pattern 
that is emerging [9]. i ; 

As a practical matter, it is necessary for an institution to deal with a whole 
series of problems about acquiring, classifying, storing and communicating 
knowledge as they arise; the expansion and the diversification of the curri- 
culum as well as changing social requirements demand flexibility in this 
respect. But all the developments now occurring in higher education underline 
the need to extend our concern with knowledge-getting and knowledge-using 
beyond the limited framework of conventional methods of teaching and learn- 
ing. The most important conceptual change, perhaps, is to view the provision 
of information within a university or a college as whole; that is, as part of a 
single system in which the library, the computer and media facilities (as 
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well as increasing provision for self-instructional Procedures) are seen as 
related components in an over-all learning environment, and components, 
moreover, which may play just as active a role in the learning process as 
formal teaching. 

From the standpoint of the learner, what matters most is not the formal 
instruction he is given but the kind of learning resources to which he has 
access, and also the range of competencies he acquires which will enable 
him to make good use of these resources to achieve his aims. That is why, 
for example, no planning for the future is realistic that does not set new 
goals for and enlarge the sphere of activity of the university library, not least 
because the library is the immediate point of impact for the knowledge 
explosion, just as the class-room, the lecture-theatre and the laboratory are 
for the expansion of student numbers, 

As all these pressures upon the university increase, they produce symptoms 
of stress. The initial response of many institutions has been to look for means 
of accepting larger numbers while alleviating the symptoms of the strain 
they create: this situation is like that of a man suffering from bronchitis who 
insists that he is capable of smoking another twenty cigarettes a day if only 
the doctor will give him medicine to stop his coughing. But the time has 
come when palliatives are Proving inadequate, and more radical remedies 
are required. We can already observe this change occurring in a number of 
aspects of university organization and activity. 

In the first place it affects the way in which universities are financed. From 
the national point of view, in any country, the prospects of continuing 
expansion are alarming: whether the gross rising costs are considered as 2 


control within universities, 
Cost factors bear on the wider question of resources. In the past, yee 
many older universities possessed a Teasonable amount of spare capach 
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(such as under-utilized lecture-theatres, libraries and laboratories, partly 
owing to the practice of closing for a quarter of the year during vacations), 
strict resource control might well have created more bureaucratic problems 
than it solved. An institution could use that spare capacity, which included 
relatively light teaching loads, as a means of ensuring some flexibility, and 
it also served as a reserve which could be used to permit marginal and ad hoc 
changes such as fluctuation in the distribution of students between courses 
or even in total numbers from year to year. But things have become tighter 
in the last few years and this is no longer the situation. If the pressure of 
numbers is to be relieved, the use of resources must be optimized. Building 
and other plant must be used as efficiently as possible; support facilities, such 
as staff, equipment, library and laboratory provision, must be brought into 
balance; and the teaching programme of the academic faculty must be 
adjusted to get the best possible returns from the large sums of money spent 
on salaries, This cannot be done when decisions in all these respects are 
taken as issues arise, and often without much cross-reference between them, 
or a review of their total implications. It is quite common to find decisions 
taken about building programmes on the basis of capital budgets, without 
regard to staffing, let alone academic criteria; and these may even be taken 
by different government agencies, quite apart from arbitrary administrative 
divisions in a university table of organization. Institutions of higher education 
are beginning to find that they have to undertake systematic resource planning, 
involving all their component divisions, and they are also discovering that 
this needs new models, new techniques and new management structures. 

We have already referred to the curriculum pattern. But the pressures now 
exerted on universities and colleges are imposing changes in the course 
Pattern for resource reasons as well. When the admission rate rises, there 
May be a need for a different type of introductory course; and experiments 
are now going on with changes in the duration and intensity of courses, in 
the mixture of formal and informal instruction, and in the time and place at 
which learning activities are conducted. Many American institutions, for 
example, are finding that opportunities for independent study, such as access 
to self-instructional laboratories for science and for languages, need to be 
Open for many hours in the day on the same basis as libraries. At the same 
time, experiments are being made in several countries in the use of broad- 
Casting, correspondence and other media for forms of higher and continuing 
education, thus permitting students to study at home, or in their places of 
employment, or in other situations outside the formal class-room. system. } 

It is in this context that one, must consider the teaching and learning 
Process. Because it is the central purpose of any educational institution and 


at the same time most sensitive and difficult to change, it has taken longer 


for the pressures of expansion to affect it—or even to create a situation in 
which the need to reconsider conventional methods is becoming widely 


accepted. Yet it is increasingly apparent that the methods that have done 
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duty for so long are not necessarily suitable for an age of mass — 
education (not least because of their cost), and even if the cost HER a 
somehow be managed, there are other grounds on which the present met ae 
are open to criticism and reform. It can be argued, indeed, that even ae s 
pressure of numbers is not a matter of prime importance, it is desirat oe 
consider the new concepts and techniques that are becoming availa i 
because they hold out some hope that learning can be more effective as we 
as more extensive and, after all, more effective learning may in the long 
run be one way to achieve economies, because it means that resources are 
better used, that students may learn more or learn more quickly. h 

In the following chapter, therefore, we consider how universities poner 
the most vital of all their functions: that is, the way in which they teach an 
their students learn. 
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Teaching in a modern university is a highly complex business, very different 
from the classical conception expressed in the phrase which describes ‘Mark 
Hopkins at one end of a bench and the student at the other’. Though that 
tutorial relationship remains the ideal, both as a value and a practice, it is 
far from the reality for the majority of students in higher education throughout 
the world. They are instructed through lectures, seminars, and laboratory 
demonstrations, through practical work, field-trips, projects and case-studies; 
they read books, journals and other printed materials, watch films, slides, and 
television programmes; they use sound recordings, and operate many pieces 
of equipment. The variety of learning situations to which they are exposed, 
as these instructional resources are combined in different ways (too often, in 
an arbitrary and haphazard manner), is so great as to defy simple classifica- 
tion or summary. Both the methods employed and the quality of the teaching 


they provide differ from one course to another, from one institution to 
stem to another. The complexity of the 


another, and from one national sy: ime Se 

teaching pattern is such that even within one university it can only be reported 
in general terms, and even then most reports still tend to be descriptive 
Tather than analytical. Only a tiny minority of institutions have ever attempted 


to review their methods of teaching course by course or subject by subject, 
to consider the resource implications of various ‘mixes’, or to relate system- 
atically the objectives, teaching methods and evaluation techniques of any 
course [1]. In the absence of such studies, even generalizations are little more 
than summaries of random impressions. ; 

Yet, despite the lack of comparative data on teaching methods (and on the 
ways in which the effectiveness of teaching is assessed) there is a widespread 
and growing impression that they are less than adequate to meet the needs 
of universities today—an impression expressed by many as ‘a crisis in 
teaching’. What do people mean when they say this ? They certainly do not 
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mean any sudden discovery that the long-accepted methods by which 
instruction in higher education proceeds are hopelessly and inevitably 
ineffective: that would fly in the face of the evidence that universities and 
colleges obviously do manage to educate large numbers of students to 
acceptable levels of knowledge and reasonable standards of professional 
competence. But there is a sense of dissatisfaction which stems from several 
sources, There are the common complaints (reported from many countries) 
by students: objections to poor teaching, routine, boring, ill-prepared and 
ill-delivered lectures, to the impersonality of large classes and the lack or 
real contact between faculty and students. There are also criticisms about 
outmoded or irrelevant elements in the curriculum, about the emphasis placed 
upon formal instruction and traditional examination procedures, about the 
failure to pay sufficient attention to the ways in which students learn and 
to new techniques for assessing their performance, and about the stress laid 
on teaching as opposed to learning [12]. There is, on the part of faculty, 4 
feeling that the standards of academic work cannot be maintained if 
additional numbers are continually absorbed into the system, and if faculty 
are forced to give up creative research in order to spend more hours O 
assembly-line teaching—especially if this has a ‘training’ or ‘yocational’ 
rather than an academic emphasis. There is also a belief in at least some 
countries that the pressure of expansion has led to the recruitment of teach- 
ing staff of inferior academic qualifications and experience. Finally, it i$ 
argued that the concepts and methods of university teaching have not 
advanced in line with contemporary knowledge of human learning a” 


, 
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mance skills, rather than on possible changes in method or on more 
fundamental questions about the teacher’s role in the learning process [1]. 

That is why a common and understandable line of criticism has been to 
complain that university faculty are poorly prepared for their professional 
task as teachers. The argument has been well put by Paul Klapper [20]: 
‘The large classes, the inexperienced teachers, the long teaching day, the 
heavy teaching assignments—these are not the primary causes of ineffective 
teaching in our colleges and universities today: rather, they are the secondary 
Causes which have intensified it. The fact remains that our teachers in 
institutions of post-high-school levels have not been prepared to teach. We 
have persisted in the assumption that good teachers are born, hence cannot 
be made, and, further, that anyone who really knows can teach because 
the converse—he who does not know cannot teach—is true. .. Aimlessness 
is the most important single cause of ineffectiveness in teaching and of 
frustration of educational effort. Again and again one looks for evidence of 
Purpose in classroom, lecture hall and laboratory.” 

There is a great deal to Klapper’s criticism: it is so patently applicable 
to many teachers in higher education, not just in the American institutions 
of which he was writing but elsewhere in the world. While some university 
Systems are beginning to pay more attention to the pre-service and in-service 
training of university faculty, and to deciding what competencies they require 
(for instance, in the U.S.S.R., some European countries, in Australia, and in 
a number of United States universities) such programmes are usually ona 
small scale, normally directed at entrants to the profession, and are considered 
More as pilot projects than as established procedures. A case in point comes 
from Sweden, where the Office of the Chancellor of Swedish Universities has 
appointed a special Committee for University Training Methods (UPU), whose 
Purpose is to investigate the methods of university instruction and examina- 
tion. This is an interesting example of a co-ordinated national effort in this 
field; UPU is sponsoring research and development work in language labo- 


Tatories, programmed instruction, counselling in study techniques, method- 
ology of goal analysis and evaluation, the conditions of student study, the 
Teorganization of budget techniques, and the training of university teachers 
ct, UPU has participated in a Nordic 


by speci ; spe 
ial courses. In this last respe: . 1 
expert committee in university training methods appointed by the Nordic 
Cultural Commission, UPU has also prepared a compendium on university 


training methods for use in Courses for university teachers. Attention should 


also be paid to the special faculty training institutes in new methods which 
mer courses at a number of centres in the United 


have been ized as sum. 
States a ta ee rt of funds from the Federal Government, and to the 
: faculty training lately shown by such bodies 


rather sudden burst of interest in 1g + ey 
as the National Union of Students, the Association of University Teachers, 
the Committee of Vice-Chancellors and a number of individual institutions 


in the United Kingdom. 
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Hitherto, however, it is fair to say that the academic profession as a whole, 
indeed, has always regarded professional training as something more suitable 
for school-teachers than for scholars, and there has been resistance—even 
overt hostility—to changes that attempted to meet Klapper’s point. The 
outcry in the United Kingdom, for instance, against the proposal in early 
1969 to link academic salaries to teaching performance, was predictable 
(and, in the crude form it was put forward, understandable). Only five years 
previously the Hale Committee, investigating teaching methods in British 
universities, had reported that [13]: ‘...we are clear that any proposal to 
make a full-time course of training lasting for, say, a year a necessary 
qualification for a university appointment would receive no support at all. 
Any arrangements which were obligatory ... might act as a serious deterrent 
to the recruitment by universities of men and women whose primary interest 
was in scholarship and research,’ 

The objections then offered to systematic training were too much even 
for the Hale Committee, though it generally took a rather complacent view 
of the situation, and published a report which was more a quantitative review 
of university teaching than one which took into account the research literature 
and the current controversies about teaching and learning. It therefore added 
somewhat dolefully: ‘On the other hand, the present arrangements, if such they 
can be called, seem to be more haphazard than is desirable, and result in 
much university teaching being less effective than it should be.’ 

The English are known to have a talent for meiosis. It would have bee? 
nearer the mark to say that much teaching in higher education seems to bê 


K : f 
poor, and that in so far as any means of assessing it are viable, too much ©. 
it seems to be ineffective, e: 
skilled 


us to put the matter more precisely, or to make acceptable compa” 
simple heuristic procedures reveal too many faults for comfort. ve 
Practice by university and college teachers WOU z 
‘failure-rate’ in terms of teaching competenci™ 
at academic faculty should be judged solely ve 
nee: there are too many instances where perso 

n seem to ensure that students are well motivate 
> in a formal sense are ‘bad’ teachers. But nr 
Klapper’s argument that even a limited inves 


on precision in scholarship and res 
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for recruiting newcomers to its ranks [18]. It is generally assumed that out- 
standing academic performance, as an undergraduate, coupled with a period 
Of supervised research, is necessarily correlated with the skills—or even 
the personality factors—required of a teacher. The result is the recruitment 
of faculty who are somehow expected to acquire by experience a wide range 
of competenties, to become teachers, researchers, administrators and student 
advisers by turns, and between times to write books, serve on public 
committees, and act as consultants to government and industry. The remark- 
able feature of this system, in Dr. Johnson’s phrase about the preaching 
woman, is not that it is done well but that it is done at all. 

We are not immediately concerned with ways in which all the various 
Competencies required can be developed or, at least, a better division of 
labour between them can be secured. The present need is to explore more 
Closely the factors that inhibit even an elementary attempt to improve 
teaching, for these factors will certainly operate even more stringently against 
attempts to make more radical changes [3]. The first of these is the fact that 
there is no agreement as to what is meant by ‘good’ teaching. The phrase may 
mean that a teacher is popular, that he seems to interest and motivate his 
Students, that they get better examination results, that their subsequent pro- 
fessional careers are more successful, that more of them take up academic 
careers themselyes—or all these things. But even in the most general and 
Subjective sense, few ‘good teachers’ at the university level have ever had 
Professional training, despite the fact that even a naturally good teacher can 
improve his performance if he is helped to acquire some formal pedagogic 
skills. Under present circumstances, if a member of a university faculty teaches 
well it is usually because he was fortunate enough to be well taught himself 
(one of the most important sources of teaching behaviour is the model older 
teachers provide for young ones, since imitation is not only a form of 
flattery but also of learning), or because he prizes his role as a teacher and 
takes personal pains to do it well [29]. Even the best of such teachers, 
however, will probably be unable to offer a coherent theory of teaching or 
learning; at best they can rationalize good habits that seem to work, while 
at worst the university teacher rationalizes bad habits with a rag-bag of pre 
judices and false inferences. They cannot even be said to proceed by trial 
and error: each trial is simply a random shot unless the error is noted and 
corrected. ‘He who aims at a target all day must sometimes hit it,’ said 
Cicero, and the same applies to a teacher. But how much sooner and more 
frequently will he hit it if he adjusts his aim as he proceeds, so that each 
New effort lies closer to the centre of the target. 

The second of the inhibitory factors was well summarized by the Hale 


Committee in terms which apply far beyond the British academic context 
to which he nei TEN there are certainly factors in university life 


Which are unfavourable to | 
adopts the career of university teac 
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his main object is to teach. A more usual motive is to pursue research 
subject which had engaged his attention as a student, teaching being regart A 
as a duty incidental to a life of scholarship. And, whatever the motive w. r 
first led him to adopt an academic career, he soon realizes that it is on li 
achievement as a scholar rather than as a teacher that his a 
his profession will depend . . . there is certainly little to tempt anyone to ee 
a study of teaching methods time which both inclination and self-intere 
would lead him to devote to his own subject.’ [Italics added.] The point can 
be underlined by contrasting the frequency with which university aa | 
speak positively of ‘research opportunities’ but negatively of ‘teaching loa z 
In such circumstances the suggestion that anything significant might A 
done to study and actually to alter teaching methods can seem something O 
a threat. Quite apart from the criticism that is implicit in any proposal for 
‘training’, such an idea strikes directly at the rationalizations with ane 
college or university teacher supports his professional role. As long as 
is able to believe that innovations in teaching methods are unlikely, unwork- 
able, too expensive, ineffective or otherwise undesirable, he need not me 
any effort to find out whether these propositions are true, and he is relieve 
of any need to experiment or to modify his own attitudes and behaviour. 
For too long, too much of the academic profession has clung to the conviction 
that little can be done to improve teaching and learning—a conviction that 
is easily elided into the complacent assumption that present methods are not 
too bad, or into the pessimistic conclusion that all attempts to change the 
situation are foredoomed to failure. ‘i 
This state of mind has deeper springs than the priority given to researc’ 
over teaching, with its associated but untested beliefs that good teaching 15 
vitally dependent upon successful research, and that promotion should be 
determined on the Principle of ‘publish or perish’. It reflects a further inhibi- 
tion on change, which relates to ideas which are philosophical or moral an 
nature. Many institutions of higher education throughout the world, outside 


> 


university precept and practice, f 
There is no reason at all to reject that concept: as part of a system ° 
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values for a university, it embodies the best traditions of humanism. But 
every society has its accepted value system which it promotes through a 
process of socialization and attitude-formation which begins in infancy and 
extends through life. The real issue, in any educational context, is how those 
values are translated into a curriculum and then transmitted to the learner 
[10]. Once that question is faced, the inadequacy of the ‘personal develop- 
ment’ philosophy as a theoretical base for instructional procedures becomes 
increasingly apparent: there is a gap which is hard to bridge between the 
Philosophical aims and what actually happens, and there is no obvious way 
in which one can be translated into the other. The philosophy, that is to say, 
has attitudinal but not operational significance. It does not provide any means 
of setting academic priorities, of providing any criteria whereby success or 
failure can be evaluated, of deciding what is effective learning, or of develop- 
ing strategies for teaching. 

Consider, for example, how the idea that exposure to what is ‘good’ is 
linked to the concept of ‘maturation’—the belief that the variety of experiences 
that a student is offered contribute over time to his development as an 
individual who is capable of organizing knowledge and applying it to the 
infinite range of situations he will encounter in life. There is nothing wrong 
with such a concept in a general sense; indeed, unless we assume that some 
such process is occurring in students, much of the learning that actually 
happens is inexplicable. The trouble is that we too often draw the wrong 
conclusion from this observation: that it is the time-factor, rather than the 
Nature of the experiences, that is critical. Time may well be relevant to 
Personal development, yet it is much less obviously relevant to training in 
skills and techniques; the experience of medical and science departments in 
Universities, as well as of training programmes for industry and the armed 
Services, suggests that in some circumstances intensive learning experiences 
are just as effective. Yet most of any education system remains time-bound, 
largely for administrative reasons, but also because the length of time 
allocated to a learning task is governed by hidden assumptions about the 
learning process, assumptions which may not be as well-founded as they 
Superficially appear. We talk about class-periods, the school day, the academic 
year. We describe courses of study in terms of their duration—the one-term 
e—and we set assignments, like examinations, 
by the hours. Yet the mere passage of time is not necessarily significant, or 
well correlated to academic achievement, for learning is not time-bound in the 
same way for each student, although the ‘lock-step method of teaching has 
to assume that it is, and is directed at a notional ‘average student’. Students 
actually learn at different paces, through different learning styles, and from 
different types of stimulus. At its best, of course, the ‘“exposure-maturation 


system endeavours to recognize this fact; it may even work reasonably well 
d favourable staff-student ratios and a flexible 
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have been particularly noted. But it does not work so well in most — a 
of higher education, which have unavoidably to cope with ss ey 
students and work them through a highly formalized syllabus A 
examinations—a situation in which most universities find themse 
igher education. 

de ime whether the ‘exposure-maturation’ approach eb Rohe 
been so relevant to scientific education and a whole range of pro i 
courses as to the humanities. J.B. Conant has noted the difference e bes 
what he calls the ‘theoretical-deductive’ approach of the sissy. ene 
the validity of actions is derived from theories, and the ‘empirical-in p = 
methods of science and medicine, where results are measured against ae 
theses. For this reason, it is often much easier for a scientist or a me ah 
professor to grasp the nettle of effective learning than it is, say, for a histo g 
or a teacher of literature. It is noteworthy, indeed, that most progress pe on 
new teaching methods in recent years has been made in scientific, techn 


i P i isibl 
logical and medical faculties, where their effectiveness can be most visibly 
demonstrated. 


A he 
Particular should have been so little influenced by developments in t 


: 1 
behavioural sciences, let alone by research on learning [21, 23]. One has only 
to compare how little ha: 


teach and learn (though 
ment that has been mad ion 
not to say that education should adopt the techniques of persuas 
which are used to sell s 
society is the differenc 
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about new ideas and their applications), the majority of teachers in hig 
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education are simply unaware that there is anything useful to be gained in 
this respect [5]. Even when they are aware of new developments, moreover, 
their interest is often restricted by a suspicion that the behavioural sciences 
have a formal and even a mechanistic bias, which conflicts with the profes- 
sional ethic that teaching is fundamentally an art which requires flexible inter- 
Personal relationships. This state of mind is enhanced by the apparent 
association of new pedagogic concepts based upon the behavioural sciences 
with the trend towards automatization and standardization which is assumed 
to be implied by the use of teaching machines and other devices based upon 
the new technology of communications. There is even a further fear: the 
argument against innovations sometimes rests on an anxiety that they will 
render a teacher’s professional skills obsolete and even create technological 
unemployment, It is noteworthy that Sidney L. Pressey, the founder of the 
Movement towards self-instruction through teaching-machines, came to the 
conclusion late in his career that ‘the educational world is not yet ready for 
any such innovation’, and that ‘the major part of this work was done in the 
Great Depression; then, there were no funds for innovation... and, with 
thousands of teachers unemployed, any possibility of creating technological 
unemployment was to be avoided’. Under present pressures, when teachers 
are in short supply, the anxiety is not usually expressed in that form, but 
Many individual teachers apparently do fear all that is embodied in the cant 
Phrase that ‘the machines are taking over’ [28]. f 

It would be valuable to have a careful study of teacher attitudes and 
rationalizations towards innovation in teaching methods, for the literature as 
a whole contains very few case-studies, and a beginning has scarcely been 
made at the level of higher education. There are clearly strong elements of 
resistance, some of which have quite legitimate conceptual and practical 
backing, not least the desire for clear and convincing demonstrations that 
new methods actually work and can be translated from the level of experiment 


to general practice. ; , 

There is also a recurring demand for a comprehensive theoretical frame- 
Work to justify the introduction of new methods (a demand which reflects the 
enduring infiuence of the ‘theoretical-deductive’ approach especially upon 
those concerned with the theory and practice of education). This demand is 
much harder to answer than a request for empirical evidence that innovations 
actually work. For the reasons we have given earlier, it is virtually impossible 
to develop general theories of teaching which can satisfy the assumptions of 
the traditional educational philosophy. It is more than sixty years since 
Edward L. Thorndike, whose work provides an early antecedent for much 
Of the progress made in the last decade, remarked that [31]: *.. . there is no 
chance for a simple general theory. . - - The true general theory must be the 
helpless one that there can be no general theory, or that it must be made up 
Of such extremely vague conclusions as the features common to all human 
Natures and the changes everywhere desirable allow. Such conclusions are 
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on a level for helpfulness and illumination with the inane tautologies 
of hygiene books: “Good air, nutritious foods and proper exercise are bound 
to assist health”.’ 

Much the same point has been made more recently by Hatch and Bennet, 
who write [14]: If the research reported... is representative of our present 
state of knowledge we should abandon hope . . . that a miracle can be worked 
by discovering and employing some one “general method” of instruction. . - 
The consensus of studies made since 1920 is that no one mechanical teaching 
device, in and of itself, is better than another. Teaching by the lecture, reci- 
tation, discussion, tutorial, reading-study, reading-quiz, correspondence, Or 
several different laboratory teaching methods (the regular, the drawing or the 
physiological type), has not been demonstrated to be intrinsically better than 
some other technique. The effect of research on the effectiveness of teaching 
should be shifted from the “tactics” of teaching to the “logistics” of learning 
to methods which in contradistinction to the pedagogical, may be described 
as the methods of scholarship, of inquiry, of problem-solving or of critical 
thinking.’ The conclusion was reinforced only two years ago, by Dr. Ruth 
Beard, editing a British symposium on research into teaching methods in 
higher education, who argued [2]: ‘.. . not only is there no theory of teaching 
to turn to when problems arise, but theories of learning are too numerous and 
too little concerned with human learning to provide a framework for action. 
Teachers cannot design courses taking into account the numerous variables 
in learning and personal interactions, but must introduce innovations largely 
on the basis of induction from their observations.’ ri 

The attraction of a general theory, of course, is obvious. It is often said 
that education needs a science of man, and seeks it in psychology; becausé 
it is also a moral enterprise, it equally needs a philosophy. The search for 
a general theory, therefore, has been an attempt to combine these two goals» 
eee theory which has a scientific base and a social character. But, 8 
we have indicated above, the situation in this respect has not greatly chang? 
since Thorndike’s day; and if innovations aimed at the improvement of leat? 
ing are to come in the foreseeable future they clearly cannot wait until the 
development of a comprehensive theory of learning, Some other, less amb!" 
tous and less extensive theory is required—a theory, above all, which permits 
© hypotheses about learning activities and enables Y$ 
empirical evaluation of them [9]. 
have so far been formless e help we need? Tr is possible thet ws 
therefore besni lookine 4 8 the problem in a misleading manner, an? * | 

j oxing in the wrong direction [32]. The discussion 
teaching and learning has largely focused in the past on two aspects of 


question—at the lowest level, on methods of teaching, and at the highest 
8 


level of abstraction, on theories of learning. It has, furthermore, sought 
judge teaching methods against the touchstone of values, and to apply j 
learning theories the test of practical validity. It is scarcely surprising tha 


to make some form of 
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muddle ensues. More progress might have been made if the order had been 
Teversed, if the emphasis had been placed on theories of teaching and methods 
of learning. But even such an arbitrary reversal is unsatisfactory: it still 
assumes a dichotomy between teaching and learning—and it is this dichotomy 
which creates the unbridgeable gap, that leads us to say that we can do noth- 
ing about one until we know more about the other [8]. 

Fortunately, it is conceivable that the assumption is fallacious; otherwise 
we should really be unable to hope for much progress. The dichotomy 
disappears when we speak of a teaching-learning process which occurs in a 
teaching-learning system. For we can then begin to study systematically the 
nature of the system, what actually happens in that process, and consider 
What occurs when we manipulate different variables that affect it. We do not 
have to concern ourselves immediately with why anything happens, because 
it is not necessary to explain the results that are observed in order to make 
Practical use of them. This concept is surprisingly simple, but it underlies 
almost all the important innovatory work done in recent years; and it permits 
Us to move towards a systematic (even, in some respects, a scientific) base 
for the teaching-learning process without having to wait upon a theory that 


interprets all the phenomena involved. . 
This is the main reason why we now speak of a developing technology 
Of education, for a technology means simply the application of systematic 
Procedures that have objective purposes and lead to demonstrable results— 
unlike a science, which goes on to interpret these results. The history of 
human knowledge is full of examples of such procedures, which produce 
observable (and even regular) results though the links between cause and 
effect remain unknown. The treatment of diabetes is a notable instance; 
another is the emergence of a viable technology of metals some two millenia 
fore there was any science of metatlirgy; and there are many other 
“xamples to in both science and medicine. ; 
? cen fe passing through much the same sort of evolution; 
it may be possible to develop a viable technology even in the absence of 


Scientific i il, the educational system as we know it is 
explanation Aie Aa ment for instructing the mass of the 


Only about _ As an instru or ins 
Population = tee hers of knowledge and skill it is a none eens 
© are only just beginning to realize that it is a system whic’ r aena y 
amenable to types of research and development procedures which have 
already proved their worth in other fields of human endeavour. Education 
Passed, first, from a mystery to an art; and it is now passing from an art 
toa technology There is much yet to be done before we begin to speak of 
Naf a science, iously the insistence of 
t is for this reason that we must take very seriously apie 
Ose Who urge that we should now focus our attention upon e fac fe 
the instructional process rather than on interpreting them. ae point es 
een powerfully made by Ernest R. Hilgard, among others [16]. Once we do 
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this, as he points out, it is possible to make headway even when learning 
theorists are in disagreement or when there is not an appropriate theory 
for the set of facts under review. If, to take a simple example, there is 
agreement that rewarding sucessful performance strengthens the possibility 
that the next attempt at a task will be successful, it does not greatly matter 
at the first stage whether the explanation offered is contiguity, reinforcement 
or communication theory. For the fact that rewards produce better results 
can be established empirically, and it can then be used heuristically to tackle 
a further problem. 

It is this line of argument that has led Hilgard to reject the belief that a 
sophisticated and accepted learning theory is a pre-condition of any systematic 
principle of instruction. It was not necessary for the Wright Brothers to 
possess an advanced theory of aerodynamics before their plane first flew at 
Kitty Hawk, and several generations of aircraft were off the ground before 
some of the basic concepts involved were identified and understood. Hilgard 
equally objects to the related proposition that teaching is an art in which 
more is somehow learned from ‘good class-room experience’ than by system- 
atic study. This, he observes, is like returning to pre-scientific medicine in 
the belief that, since the cause of cancer is unknown, the best recourse İS 
to cultivate a good bedside manner. It has also been remarked that the 
present relationship of learning theory to education is more like that of PHY- 
siology to medicine than that of medicine to the patient. 

What we are discussing here, in fact, is one aspect of the shift that is 
clearly occurring from a concern with teaching to a concern with learning 
from what 1s presented to what is received [17]. Lawrence M. Stolurow has 
eriticized what he calls the ‘communication-learning fallacy’, which assumes 
that ‘information transmitted to the student is always learned’ [30]. Though: 
sia form, this is clearly fallacious, and known to be so, the essentia 
nahi ame so many discussions of teaching methods—and Be 
especially, as e ie into the earlier stages of research into new metho! $ 
aids, By a ow below, into research on the use of media as teaching 
stimulus ‘Satisiele an a ha e problems of improving the presentation n 
nications theory. much afia ee aie ernati ra a ohio} 
with ways in Which informatee on concerned itself in a lop-sided ou 
elore yous Wee mation was transmitted to the student W! 

8 osely what was learned, and by whom, and at what spe 
for what purpose. Understandably, this led to a passive attitude towards 
student response: the student was seen in a dependent situation, relying 
upon information directed at him, whether through the agency of media, 0 
through the more traditional forms of the lecture and the textbook. 

Learning, however, is a dynamic and interactive process, in which the role 
and experience of the student are vital components, in which he should contri- 
bute as well as receive, in which his perception r ae is happening is quite 
as important as the perception of his teachers, and in which his assessme” 
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oe may be more relevant than that of his examiners [26]. Good 
oa ir teaching, of course, has always sought to take account of the 
ihe , but its structure and methods have greatly inhibited it. The inflexible 
sf oe by large numbers, by the needs of time-tables and the avail- 
desi y 2 teaching space, by the conventional practices whereby courses are 
pi es , and by teaching based upon the format of an accepted academic 
Omer ine, has meant that the ‘teaching’ emphasis has remained paramount. 
te we accept that learning rather than teaching is the point of departure, 
bes ee to ask some different and searching questions. We can accept the 
id oach made by Professor Jerome S. Bruner [7], and consider what expe- 
Ted ces will motivate the student, and enable him to learn, what ways know- 
a ge can be best structured for a given learner or group of learners, what 
ee and modes will present the material most effectively, what should 
the nature and pacing of rewards or penalties, and how we can gradually 
Move a student from a reliance on extrinsic rewards to those which are 

Intrinsic, 
get once apparent that such 
Sne problems of teaching and lea 
to ask what the student is expecte 


b 
€ learned. Thus both the implicit and exp > 
en called into account. Though Professor Bruner retains the phrases 


theory of instruction’ to describe this process, his work has itself been a 
oe contribution to this change of emphasis, and he has summed it up in 

'S way [6]: ‘Finally, a theory of instruction seeks to take account of the 
act that a curriculum reflects not only the nature of knowledge itself, but also 

€ nature of the knower and the knowledge-getting process. It is the enter- 
Prise par excellence where the line between subject-matter and method grows 
necessarily indistinct. A body of knowledge, enshrined in a university faculty 
te embodied in a series of authoritative volumes, is the result of much prior 
Ntellectual activity. To instruct someone in these disciplines is not a matter 
z &etting him to sommi results to mind. Rather, it is to teach him to parti- 
oe in the process that makes possible the establishment of knowledge. We 
€ach g subject not to produce little living libraries on the subject, rather, 
© get a student to think mathematically for himself, to consider matters as a 
'Storian does, to embody the process of knowledge-getting. Knowing is a 


Process, not a product.’ 
ot hee revision and renewa 
inte teaching-learning process, 
"relationships of teachers, students an 
moc: the system becomes much more compl 
el, and it demands much more from tho: 
rammatically, 
kes some part 
more abı 


an approach leads away from straight- 
rning to much wider issues: it forces 
d to learn, as well as how it can best 
licit goals of the curriculum are 


] of the curriculum is seen as an integral part 
a change must also occur in the roles and 
d others who are involved in it 
ex than the conventional linear 
se who have to design, manage 
the teacher becomes a learner 
of the teaching role [22]. This 
out teaching, and the learner 


. Operate it. To put it epig 
a self, and the learner underta 
Ppens because the teacher learns 
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begins to assume a greater responsibility for his own progress. Moreover, the 
roles of other participants change, and new roles have to be created [4]. 
Some of the new methods now being tried for instance, not only require 
that librarians move out of their traditional sphere into a more dynamic type 
of activity: they also need the services of professional staff, artists, photo- 
graphers and technicians, and the co-operation of educational technologists 
and psychologists [15, 23, 34]. In fact, the ecology of a teaching institution 
changes once its primary function is redefined in terms of learning [19]. 

What we have endeavoured to do so far is to sketch the main features of 
the movement away from a discussion of teaching methods within a conven- 
tional framework towards a consideration of a learner-based system [11]. 
This movement is necessary, because the older methods are proving inade- 
quate, and possible, because new means of making learning effective are 
becoming available [21]. But before we proceed to examine these new 
procedures in greater detail, it is desirable to look more closely at the reper- 
toire of resources which are now on offer for this purpose. We need to do $0» 
first, because much of the literature on innovation deals with what are 
loosely called ‘new media’, and it is desirable to consider what these are 
and what is involved in using them, And, secondly, it is logically appropriate 
to move through a sequence which begins with pressures and problems: 
through an analysis of the resources which can be applied to them, to a study 
of the procedures whereby they can be most effectively applied. 
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Part two The impact of new 
media 


IV. New resources for learning 


Tt i r P z 
is a reflection on the rate of innovation in education that the phrase ‘new 


fin ee for learning’ is normally considered to include resources such as 
ed rst used regularly in education in about 1910) and slides (first used in 
ucation in about 1890) [45]. Nevertheless it is true that for most college 
and university teachers the use of any resource other than chalk, talk and 
iea regarded as something special if not as a novelty. The purpose of 
outli apter is not to suggest which resources should be used but merely to 
ik t ine which resources can be used. Our reason for including it at this stage 
on © ensure that our subsequent discussions on resource selection are based 
eae total repertoire of potentially available resources; and to eliminate 
iew z the common misapprehension: use and abuse of 
TRA earning resources. Wherever pO l 
Mean nts of the applications and potential of each kin 
tise we can avoid superfiuous „descriptio f t 
iar with the resource repertoire without ignormg the needs of those 

© are seeking further information. : 
A e is no obviously convenient OF generally accepted system for classify- 
ce, earning resources, so We shall use one which is based primarily upon 
rmation sources. Our first three sections will be on television, the 


mo Suage laboratory and other audio-visual resources. We include teaching 
a chines in a section on feedback devices and reprographic equipment in 
= Section on accessing devices: These are followed by a section on new 

Sources for the 1970s which describes some of the new equipment now 
Sing developed and its possible implications for higher education, and a 


nection on the computer as 2 learning resource. Programmed learning is left 
© the final section because a tions are potentially relevant 


to j I] the previous sec 
in i Programmes are different in kind from the other resources described 
is chapter in that they are nei 


ther hardware nor confined to one particular 
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medium. Indeed, most of the resources listed are capable of being incor- 
porated into a programme, since we define programming as a process for 
developing resources which is independent of the medium of communication. 


TELEVISION 


The glamour of television as an entertainment me. 
it to everybody’s notice, and it has probably ri 
education during the last decade than any of 
potential for education lies in three main directi 
that would otherwise be difficult to see because 
size, too far away or too complex; (b) it can transcend the limits of space 
and time either by open-broadcast, closed-circuit or recorded transmission; 
(c) it can be used for evaluation of performance; for instance, an athlete, 
an actor or a teacher can be recorded as he performs and his performance 
can then be viewed in a replay by himself and others. More detailed 
discussions of these applications and of 


the technical problems involved 
can be found in the appropriate books and journals [5, Ty 14, 15, 32, 33; 
48, 61]. i 


dium has at least brought 
eceived more attention in 
the other new media. Its 
ons: (a) it can show things 
they are of an inconvenient 


hat of the i e 
recorder. Indeed it may eventually become Ordinary sound tap 
In marked contrast to this cheap equipment is a cl E si 
i ri ; - n 
installation, complete with studio and distribution a. “hes bee 
cost much more (up to $300,000 for a large system) and while small systems 
(about $10,000) can be found at the departmental level in American ae 

pean and some other institutions, they will J 


: > more usually be insti- 
tutional level. They are a commitment which should, pd Yi akr 


lightly or hastily because their costs are nearly always greater-than: has been 
originally foreseen. It is easy to underestimate the need for pr fas a a 
technical staff, for graphic and photographic support, for e aona r 
for expensive distribution networks; especially when a high ra E _ a A 
necessary in order to secure economies of scale. Of course, a E 2 a ee 
be made with new equipment and techniques without a commit ginning h 
long-term and large-scale implications—and a beginning A n Pir to la 3 
this fashion. If innovators had to wait until their institutions rok seed a 


to commit big sums of money, it would be hard to make any start at all. But 
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it is essential to note that many media projects have been started without 
adequate consideration of what may eventually be involved. 


LANGUAGE LABORATORIES [3, 4, 13, 24] 


Discussion of the use of language laboratories is inevitably coloured by the 
fact that the laboratory is a fixed installation. This poses practical problems, 
but they ought not, in the first instance, to obscure the basic principles 
involved. What is normally termed a ‘language laboratory’ might best be 
regarded initially as a series of facilities lending themselves to use in certain 
circumstances for the fulfilment of limited tasks. It is usually (though not 
inevitably) true that for reasons of convenience these facilities are housed 
in one place, as opposed to being portable or mobile, and this introduces 
factors not directly related to the degree of efficiency of the ‘laboratory’ to 
fulfil the tasks allotted to it. The financial implications of housing the facilities 
in a fixed spot are considerable and must not be ignored once a decision 
has been made on pedagogical grounds concerning the need for, and the 
availability of, the facilities. 

It is therefore logical to proceed from an analysis of the language-teaching 
problems to a consideration of the number, type and arrangement of the 
facilities required to deal with them. But the facilities are only means of 
exploiting material, and it is frequently the need for adequate supplies of 
Specialist materials that is overlooked and underbudgeted when language 
laboratories are discussed. Unless such materials are accessible, or provision 
is made for their manufacture and multiplication (i.e. that the requisite 
facilities are available), even the provision of a laboratory will be of very 
limited use. 

A second premature conclusion sometimes imposed by the fixed nature 
of a conventional laboratory, and the cost involved in installation, is an 
exaggerated estimate of the use and function of the laboratory in an over-all 
teaching programme. Over-use and inappropriate use lead inevitably to 
discouragement and disillusion, and this is an all-too-familiar pattern. At 
its crudest, the laboratory is appropriate in the teaching of a certain amount 
of certain registers of language to certain people for certain Purposes in 
certain circumstances; unless all these conditions are fulfilled, there will be 
a decrease in efficiency and consequent psychological reaction. 

A laboratory—whether fixed or otherwise—must be fed and serviced. Its 
consumption of raw tapes, spools, boxes, labels, etc., will vary according 
to use, but will always be considerable (perhaps an annual outlay of about 
one-fifth of the original cost). The maintenance of the complicated electronic 
components is a highly skilled job, requiring an appropriately skilled staff, 
Certain less-skilled servicing tasks are also essential to smooth running. And 
finally the problem of random access to materials must be solved by a 
carefully defined and administered system of classification, storage and 
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retrieval, requiring certain library skills. All these must be costed in 
advance, before decisions about installations are taken. bd 

The language laboratory has proved its worth within the parameters indi- 
cated above. But it is not a panacea for the production of instant Jinguists, 
it will not replace the teacher; essentially it provides certain quantities, types 
and combinations of facilities for learning. 


OTHER AUDIO-VISUAL RESOURCES 


Further information about other audio-visual resources can be obtained from 
general audio-visual references [1, 5, 7, 16, 20, 46]. For the sake of com- 
pleteness the common types of resources are listed in Table 1. 

Many institutions have established central agencies to provide audio 
services and the advantages of centralization include economies of sc: 
the ability to attract professional staff of the appropriate quality. While we 
do not dispute that some audio-visual services can be best Provided by a 
central agency, we feel that it is important to note certain disa 


-visual 
ale and 


dvantages 
which can only be overcome by careful planning. The professionals who run 
TABLE 1 
Presentation equipment Materials Production equipment 
Sound 
Record players Records 
Tape recorders Tapes Tape recorders 
Radio 
Still pictures 
Slide projectors Slides Cameras 
Filmstrip projectors Filmstrips Photographic equipment 
Overhead projectors Transparencies Graphic equipment 
Epidiascopes Photographs Heat copiers, etc. 
Micro-projectors Wall charts 


Still pictures with sound 
Record/Filmstrip systems 

Slide/Tape systems 

Motion pictures with or without sound 


Loop projectors 


(8 mm and super 8 mm) Film loops Cine-i 
Cine-projectors Silent film paas 
(8 mm and 16 mm) Sound film 
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such agencies are bound to measure their success by the total value of their 
equipment and by the extent to which their facilities are used. Indeed it is 
difficult to imagine how other success criteria could replace those of size of 
budget and intensive use without altering the whole administrative structure 
of the institution. But valuable assets and high turnover do not necessarily 
imply profit: there is no obvious relationship between the quantity of audio- 
visual materials produced and improvements in the quality of learning. It is 
the planned use of audio-visual resources which is most likely to improve 
quality, and most of the planning and preparation time will have to come 
from the faculty concerned rather than the audio-visual specialists. But how 
does one reconcile the provision of a service to all who demand it (and most 
central agencies go out canvassing rather than just sit and wait) with the 
observation that the use of audio-visual resources without adequate faculty 
planning usually increases the cost of teaching without increasing its effective- 
ness? We return to this question again in Chapters XIII and XIV. 

Another important development is the increasing emphasis on the use of 
audio-visual resources for independent study. This has led to the concept 
of the learning resource centre [5, 6, 7, 8, 12]. While in our view this should 
be a natural extension of the library—or at least closely associated with it— 
it has often developed quite independently. Usually a learning resource 
centre has learning booths (or ‘carrels’) in which individual students can 
use slides, filmstrips, film loops, tape recorders and books. The more ambi- 
tious examples even include viewing facilities for television. They must seem 
forbiddingly expensive to visitors from developing countries, yet much can 
be achieved at a relatively cheap level. Very similar learning situations can 
be set up with cheap battery-operated slide viewers and small battery tape 
recorders. And it would not surprise us if someone was to demonstrate that 
a proper exploitation of this cheap portable equipment gave better value for 
money in developed countries as well. 


FEEDBACK DEVICES 


The purpose of feedback devices is to supply knowledge of results when 
a student or a group of students are questioned on what they have learned. 
When the question is also presented by the device it is called a ‘teaching 
machine’; but when the question is posed by a teacher it is usually referred 
to as a ‘feedback class-room’. The feedback class-room gives knowledge of 
results to the teacher as well as to each of his students. 

Teaching machines are normally divided into three categories, adjunctive, 
linear and branching [19, 45, 49, 50]. The adjunctive machines developed by 
Pressey and his co-workers provide knowledge of results to students answer- 
ing multiple-choice test questions. Methods of giving feedback include lighting 
a bulb, allowing a punch in the correct answer space to penetrate more 
clearly, and having chemically treated paper change colour. The term 
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adjunctive is used because these machines are adjuncts to the main teaching- 
learning process. They only contain tests and they are used to test and revise 
material which the student has already encountered elsewhere. Linear and 
branching machines present original material as well as questions and answers 
and can therefore assume total responsibility for teaching a topic. The linear 
machine presents questions step by step in a predetermined sequence, gets the 
student to answer each question in turn and gives him immediate knowledge 
of results. The branching machine allows the student alternative routes 
through the material and uses his mistakes to determine his route, but it can 
only accept multiple-choice button-pressing responses. None of these machines 
has so’ far been shown to have any learning advantages in higher education 
over programmed texts; and they impose considerable restrictions on the 
person writing the material. Many of the other resources discussed in this 
be used as teaching machines with considerable 


this in the final section when we discuss programmed learning. 
The feedback class-room is essentially an electronic response system, which 
class in which each student is 


her to judge 
apidly assessing the 
d cube can be used 
r nt and recording of 
fee © > 

it is questionable whether this greater accuracy is Ar sew pean E 
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ACCESSING DEVICES 


At the moment most accessing devices can be divided into two categories: 
reprographic devices, which enable the student to take away copies of a 
resource and which require the physical presence of an original [23, 53]; 
and dial-access devices, which enable the learner to examine a data bank 
located at some distance but do not give copies to take away. A third type of 
device, which permits the examination of a distant data bank as well as 
enabling the student to take away copies of the information he requires is 
likely to emerge in the not-too-distant future. 

The impact of reprographic devices on education is already considerable. 
The paperback revolution has become institutionalized [26] and now we 
are in the midst of a photocopying revolution. There are copyright problems 
involved in this [2, 11, 57], but we are here concerned with the technique. 
The price still needs to come down if photocopying is to become economic 
for general teaching purposes but many of its advantages are already becom- 
ing apparent. It is possible for students to work at home with copies of articles 
or chapters instead of having to buy or borrow whole books and the pressure 
on library resources can be thereby diminished. It is possible for all the 
students attending a discussion to have read the same short background paper 
beforehand; and it is possible to copy a student’s paper and circulate it for 
discussion. All these advantages offer an escape from the use of a single text- 
book or a few scholarly works as the main sources of information. 

The earliest form of dial-access device is the telephone, though it is still 
rarely used in education. It is particularly useful in remote teaching situations 
and access to a tutor by telephone can be a valuable supplement to a corres- 
pondence course. With suitable amplification a telephone can also be used by 
a class to question an expert at some distant location. This is particularly 
valuable when the group has already read an article or listened to a recording 
made by the expert or one of his colleagues. A sophisticated addition to this 
‘tele-lecture’ or ‘tele-discussion’ is the ‘electro-writer’ system, often referred to 
as ‘blackboard-by-wire’. This system makes it possible for a person to write 
with a stylus on the surface of the electronic equipment, for the image to be 
transmitted over telephone lines and for his message to be projected on to a 
screen at the receiving end. Both written materials and simple diagrams can 
be transmitted as they are produced [1, 7]. 

So far we have discussed the use of the telephone for obtaining access to 
a distant person. It can also be used for access to stored information in a 
Dial Access Information Retrieval System (DAIRS) [7, 42, 59, 60]. The 
simplest version of such a system allows a student to dial for a sound tape 
or a record instead of having to fetch it and play it back on his own machine. 
This is particularly valuable when the student can listen in his home as well 
as in the library/resource centre; and it tends to be used for listening to 
lectures or for language study. Its main disadvantage is that the student has 
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little control over pacing, stopping or starting: he cannot choose to listen to 
excerpts as he can when operating his own machine. For this reason it is best 
to view the simple DAIRS as reducing the demand for student-operated 
equipment rather than replacing it. A video-channel can be obtained either 
by adding decentralized ancillary equipment which the student operates 
himself or by expanding the distribution system to carry visual information 
in addition to audio-information. Some of the more expensive systems now 
in use allow the student to dial a television programme or a film, though 
the store of visual information to which he has access is very limited in size. 
As with sound-only systems, he cannot easily browse or select excerpts from 
a particular programme. 


NEW RESOURCES FOR THE 1970s 
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set is available and that this can be done without some of the difficulties, 
such as blackout, that are involved in film presentation; and (c) that the 
‘stop-frame’ capacity of EVR has great potential for education. The last of 
these three claims is particularly significant. While a single frame can be held 
on modern video-tape recorders, and on some film projectors, there is 
usually a loss of quality and it is extremely difficult to find a particular frame 
(individual picture). The EVR player, however, presents a still picture of 
good quality, and has an attachment that permits the user to advance or 
retard the film frame by frame. It can therefore be used for presenting one or 
more single frames (such as a filmstrip) mixed with motion picture and 
sound. This means that it begins to approach the desirable model of a single, 
relatively simple, all-purpose audio-visual device. Looking further ahead, it 
is possible to foresee what has been called ‘reference EVR’: the development 
of a search or retrieval system which would enable the user to locate any one 
of the 180,000 frames which make up the EVR film cartridge. Once this 
occurs, large numbers of maps, diagrams and photographs could be held 
in compact form, and made accessible to teachers and students. All 
necessary illustrations for an anatomy course, for example, might be 
contained in a single cartridge, and comparable advantages for such 
information storage capacity can easily be projected for other academic 
disciplines. 

The EVR player and cartridges are still under development, and the first 
models are expected to be available towards the end of 1970. But other 
manufacturers are working on competitive devices. In the middle of 1969 
the RCA Corporation in the United States demonstrated a prototype of a 
device called Selectavision, similar to EVR in that it uses pre-recorded 
material, but using a different film base and employing laser techniques for 
reading out the recorded signal; it was stated that Selectavision, promised for 
the market within two years, would have colour capacity from the outset 
[17]. Reports are circulating in trade circles that other types of teleplayers are 
under development in the United States, the United Kingdom, the Federal 
Republic of Germany, the Netherlands and Japan. 

In the long run, manufacturers entering this field must be expecting to 
sell their players and recordings for domestic use as a means of entertainment, 
as well as enrichment and self-instruction. That, after all, is where the mass 
market lies. But it is significant that all of them view education as a potential 
market. The immediate use of such devices in higher education is likely to 
be limited, partly because the market for pre-recorded teaching or learning 
materials is likely to be relatively small, though teleplayers might become 
convenient alternatives to the use of 16 mm film. Yet where a larger audience 
exists—say, for Open University or similar programmes, or for series with 
a wider appeal, like introductory-level courses in science or mathematics — 
the ability to replay at will could be very attractive. Within ten years it seems 
certain that devices of this kind will have found a useful and expanding role. 
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THE COMPUTER AS A LEARNING RESOURCE 


It is certain that the use of computers in higher education will extend most 
rapidly and extensively in dealing with problems that are common to 
education, science, business and public administration; that is, for high-speed 
computation and data Processing [10, 18, 43]. Already the use of the 
computer in higher education for the purposes of administration and research 
is becoming a major item in a university budget and before long it may be 
the single most costly item next to faculty salaries. But the proposition that 
a computer could also become a potent new vehicle for teaching and learning 
is more recent, though it is being taken up with considerable enthusiasm 
[9, 22, 31, 50, 59]. Serious research programmes are now under way, not only 
in the United States, but also in Belgium, Canada, France, Japan, the 
Netherlands and the U.S.S.R., some sponsored by commercial enterprises 
producing computer and associated software, some underwritten by State 
agencies. Many research studies, conference reports and other materials are 
already available on this theme [36, 37, 38, 39, 55, 56]. 


The potential applications of the computer to teaching and learning are of 
two main types: those which are 
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the way we can programme the computer. The use of computers in the tutor- 
ial mode will undoubtedly accelerate research into the learning process but 
it can never replace it. Within five or ten years there may well be a place for 
CAL in many courses in higher education though only for relatively short 
sections of those courses. There are signs that these limitations are now being 
increasingly recognized and most publications in the last year have been 
much more realistic about the likely rate of development of CAL [38, 41]. 
We believe that curriculum changes in higher education will be at least as 
important as new programming techniques in determining the rate of adoption 
of CAL. The further the curriculum moves from its present preoccupation 
with the transmission of content, the more difficult it will become to use CAL. 
The same trend may, however, lead to a rapid increase in the use of the 
computer by students for computation, data processing and simulation. 

The use of the computer for the management of learning represents an 
intermediate stage between its use for computation and data processing and 
its use in CAL. Computer-managed learning (CML) derives originally from 
the use of computers for the analysis of test and examination data. Automatic 
marking does not necessarily require computer capacity but computers can 
provide a rapid and much more detailed analysis of a student’s achievement 
and abilities, and they can keep an up-to-date record file of each student’s 
progress, which is helpful both for research and for diagnostic purposes [9, 
54]. Normally teachers would use this information as a basis for teaching 
decisions, but in the independent study situation it would be equally possible 
for the computer to suggest the next step. It would have to be given a list 
of alternative assignments and a set of decision rules for linking its analysis 
of the student’s progress to the appropriate assignment. It would also have 
the theoretical capacity to evaluate the decision rules and improve them in 
the light of evidence from subsequent student performance. This capacity for 
self-improvement may not be realized in practice for some time yet, but 
CML is still a realistic proposition without it. It provides a framework 
within which the computer can take certain routine responsibilities from the 
teacher and give some guidance to the student when he is studying indepen- 
dently. This could lead to a more effective use of teacher time without needing 
inordinate amounts of computer time or terminal time. Though our lack of 
knowledge about how to make appropriate assignments is clearly a handicap, 
the greatest problem in CML is probably the evaluation problem. The set of 
objectives which we can easily evaluate with computer markable tests is still 
very limited, especially in arts subjects. 


PROGRAMMED LEARNING 


Programmed learning is potentially one of the most confusing of recent 
innovations because it is difficult to define. Early definitions divided 
programmes into linear programmes and branching programmes and listed 
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the salient characteristics of each. Schramm in 1962, for example, wrote as 
follows (with a footnote to the effect that it only applied to linear program- 
mes) [47]: ‘To sum up, the, these are essential elements of programmed 
instruction: (a) an ordered sequence of stimulus items, (b) to each of which a 
student responds in some specified way, (c) his responses being reinforced by 
immediate knowledge of results, (d) so that he moves by small steps, (e) 
therefore making few errors and practicing mostly correct responses, (f) from 
what he knows, by a process of successively closer approxamation, toward 
what he is supposed to learn from the program.’ One by one these character- 
istics have been shown to be inessential and [30, 35] the problem of the 
distinction between programmes and other kinds of learning materials has 
become acute. 

This confusion over the definition of programmed learning has arisen 
from a failure to distinguish the process, i.e. programming, from the products, 
ie. programmes. It was not until 1964 that several people independently 
realized that it was possible to define the process of programming but im- 
possible to describe the nature of its products. By 1967 when the United 
States National Society for the Study of Education published a yearbook on 
programmed instruction [29], there was general agreement among the experts 
that the process could be defined by the following steps: (a) formulation of 
objectives; (b) design and testing of appropriate criterion measures to deter- 
mine when the objectives have been achieved; (c) definition of the target 
population; (d) analysis of learning tasks; (e) Preparation of prototype pro- 
gramme; (f) developmental testing of programme; (g) validation of pro- 
gramme. In developmental testing the purpose is to improve the programme 
and in validation it is to obtain data to demonstrate the effectiveness of the 
programme, 

This process-based definition of 


as programmed if accom 
atically developed, 
descriptions of the t 


have been system- 
criterion measures, 


since then and some 


t were not carefully developed by the 


s ed from a survey of 
of testing was available for 40 per cent 


process outlined above. In 1965, 
291 programmes that no evidence 


66 


New resources for learning 


of them [27]; and the situation appears to be getting worse because in 1967 
a survey of 707 programmes by Northeastern University found that 70 per 
cent had no validation data [40]. Many others are suspect because the tests 
used to validate them are inadequate samples of the stated objectives. The 
conclusion can be drawn, though it is rarely heeded, that it is exceedingly 
dangerous to make general statements about the class of published materials 
which bear the label ‘programme’. 

The increasingly divergent activities of programmers have also led to pro- 
grammes which retain none of the distinguishing characteristics outlined by 
Schramm. No one in 1962, for example, would have recognized a television 
presentation as a programme; or a film, or a textbook, or a game, or a set 
of procedures to be followed by a teacher. As Markle has concluded [34]: 
‘With the increasing eclecticism in design illustrated above, it is not possible 
to look at a set of materials and insist that they are not programed. On the 
other hand, because of the ease with which the superficial characteristics of 
programmed materials can be mimicked without going through even an 
approximation to the total process as described here, it is equally impossible to 
look at a set of materials and say that they are programed. The only observ- 
able distinguishing characteristic is a product description, providing the 
consumer with the complete set of objectives, matching criterion measures, 
and data, drawn from research with students, which support the claims for 
the teaching effectiveness of the materials.’ 

Selecting a programme has become a sophisticated problem and we have 
no space to discuss all the issues in detail. We are therefore confining our 
comments to a list of questions which we have found useful in arriving at 
decisions on whether to adopt a programme. 


QUESTIONS RELATING TO DECISIONS ABOUT ADOPTING A PROGRAMME 


Do the objectives of the programme coincide with your own? 

Is the population for whom the programme was developed sufficiently similar 
to your own? 

Are there any assumptions about the learner which are not included in the 
statement of prerequisites? 

Is the Final Test an adequate measure of achievement on the objectives of 
the programme? 

Was the general performance of the test population satisfactory? 

Did any students in the test population perform badly? 

Would you expect to have similar students, and would you be able to give 
them special attention? 

Do you have students who lack the prerequisites for the programme and 
could you remedy this? 

How can the programme be integrated into the curriculum? 

Could or should the programme be supplemented by discussion sessions? 
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Is there a need for tutorial help by students working through the programme 
it be met? : 
Ponts time to plan further activities for students who finish early = 
students who are already proficient on the material in the programme? 
Does the programme contain good subject-matter (i.e. is it accurate, are its 
assumptions and explanations valid)? N N 5 
Is the approach of the programme compatible with your approach to teaching? 
How does the programme affect pupil’s attitudes, (a) towards the subject, 
(b) towards programmes? : 
Does the programme give weaker pupils confidence? o 
Predicting the nature of programmed resources in the next decade is difficult 
because techniques are changing so fast. It is probably safe, however, to 
predict three trends. Firstly, there will be an increasing tendency to use media 
other than print, especially when devices like EVR become available for use 
as multi-media teaching machines. Secondly, there will be a tendency to 
adapt much more to individual differences, both because usable research 
findings are now beginning to emerge (see Chapter X) and because the 
computer will provide a means of handling it. Thirdly, that Green’s comment 
in 1967 will continue to be true: ‘The most stultifying programmes seem to 
be those most carefully modelled on their predecessors’ [21]. 
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V. The uses of media 


We have just described the Tepertoire of resources now potentially available 
to any college or university which seeks to innovate in its teaching and Jearn- 
ing methods. The basic question, however, is this: what are the Purposes for 
which they are actually being used and the scale on which 
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that at Ohio University at Athens, Ohio, which in 1967 was offering its three- 
channel television service to twenty-six class-rooms plus a broadcast television 
service to five associated campuses. In the academic year 1966/67, this 
system had transmitted 1,282 play-backs, serving a total student enrolment 
of 17,244 in some 56 courses. It is clearly impossible to report in detail a 
development of this kind. Even on the smaller scales of the United Kingdom 
[3, 18], the Netherlands [5, 19] and Sweden [4], a mere summary of the 
departments using television and the programmes made available to specific 
courses would require greater space than can be devoted to it here. We have 
therefore given a number of the characteristics of educational television 
installations at the level of higher education. 

The problems which inhibit a descriptive and analytical account of the 
use of television—which has been the most widespread, eye—catching and 
discussed development in new media in the last decade—apply even more 
forcefully to other media. We addressed inquiries to over 500 institutions and 
government agencies concerned with higher education throughout the world: 
this was a representative selection ranging from large United States universi- 
ties to those of Latin America and developing countries in Africa and Asia. 

Many of the replies were negative in tone. A striking example came from 
Japan, where a research institute reported that, even in a society where the 
technical base is very well developed, there are substantial difficulties in 
Persuading university faculty or administrators to make use of it. The report 
States that little information is available about ‘newly-developed devices 
applied to the field of higher education in J apan’. It is said that ‘the teaching 
method in the universities and the colleges as yet remains unchanged and 
Very traditional, depending generally upon formal lectures, discussion classes, 
tutoring and seminars, although there is a tendency for more and more 
rather simple and primitive audio-visual instruments such as cameras, film 
Projectors, tape-recorders etc. to be commonly used. In addition it can be 


found that most departments of most foreign languages or linguistic studies 


at the university level are being equipped with language laboratories. The 


application of television and teaching machines is still very poor in Japan.’ 
The Central Office of the Swiss Universities briefly reported in a similar vein: 
‘The means of modern teaching in the universities are not yet very developed 
or common in our universities.’ ; 

A reply from the University of the West Indies stated: ‘Overall I would 
Say that we do not at present make a great deal of use of educational 
technology in our teaching at this University. I gather that in the Faculty of 
Natural Sciences some use is made of programmed learning and films and 
Other audio-visual media. We occasionally use films for teaching in the 
Department of Education. There is a computer centre, which is located in 
the Mathematics Department. Efforts have been made to use it for examining 
but not for teaching.’ Makerere University College of Uganda reported that 
three programmed courses (each equivalent to ten weeks of full-time work) 
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have been developed for use in the Mathematics Department. The University 
of Zambia states that it is establishing a closed-circuit television unit in its 
School of Education, and that it has set up a visual aids centre. 

The Norges Tekniske/H¢gskole, in Trondheim, reported that it had used 
television to offer a course on studying techniques for 700 new students and 
to provide a short course on teaching methods for its own staff; the University 
of Oslo has begun a systematic study of ways in which new methods can be 
applied to its work by the establishment of a special audio-visual development 
centre. Denmark reported a growing number of studies in the field of pro- 
grammed instruction. Dutch universities, such as Utrecht, Nijmegen, Leyden 
and Groningen, have for some time been employing films, television, sound 
tapes and programmed materials in such fields as medical diagnosis, surgery, 
anatomy, dentistry, biology and child psychology. 

A report from the Technion-Israel Institute of Technology shows what 


may be achieved by a medium-sized institution with a fairly small commit- 
ment of resources: 


As to the application of educational technology to our undergraduate and 
postgraduate teaching, the following information might be of interest: 

(a) For the past seven years there has been a Teaching Aids Centre active at 
the Technion. It is headed by a senior member of the academic staff and 
staffed by qualified technicians in various fields. The centre purchases, 
maintains and furnishes to interested parties basic teaching aid equipment, 
such as slide and filmstrip projectors, overhead Projectors, opaque projectors 
and optical sound film projectors (8 and 16 mm), tape recorders, record 
players, a small unit of closed-circuit television (one camera, two monitors, 
one video-amplifier). 


Also attached to the centre is a photography and cinematography branch 
with equipment for technical and scientific photo, i 


nd research workers. The 
d repair its equipment and 
academic departments of 


s are qualified to maintain an 
other equipment located in various scientific and 
the Technion. 


In addition to the equipment concentrated in the Teaching Aids Centre, 
a is ig related equipment in various departments under the supervision 
of the unit. 


eaching Hebrew to newcomers and foreign 
languages to staff and students, = 


(b) Several experiments have been performed in the field of programmed learning. 


The results have, in most cases, not been very promising and the method is 
at present not being further developed. 


(c) Closed-circuit television (CCTV) has not been 


É very widely used, mainl 
because of the relatively low adequacy of the equipment at =i disposal. i 
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(d) The facilities of our computer centre have for the time being not yet been 
utilised for straightforward learning purposes, though the students of all 
departments are taught computer programming. 

(e) At the beginning of each new academic year, all new junior academic staff 
members (postgraduate assistants and instructors) are invited to attend a 
one-week seminar (approximately 30 hours) on the methodology of teaching. 
There, the Vice-President for Academic Affairs, experienced senior staff 
members of our department for secondary teacher training and the Head 
of the Teaching Aids Unit, lecture on various aspects of the teaching activities 
of the junior staff. In addition, various departments, through the initiative of 
the Deans, organise seminars, discussion groups and actual courses for the 
improvement of teaching in order to make the teaching process more effective, 
and to enable the teachers to devote more time to their research work 
without adversely affecting the quality of instruction. 

(f A number of staff members have conducted research in various aspects of 
teaching methods and on the comparative value of teaching aids. 


m Potchefstroom University in South Africa, 
een sense of need for new techniques, and a 
are available: 


We also quote a reply fro 
Where there appears to be a k 
desire to introduce them when resources 


We are also confronted with the mounting problems of steeply increasing 
enrolment of students with varying needs, backgrounds, interests and abilities; 
of coping with the vast mass of new knowledge in practically every sphere; of 
finding the answer to the problem of general education with the necessary 
Specialisation, of meeting the diversifying needs of a growing and ever-changing 
National and international community; of raising funds for a never-ending stream 
of requests for buildings, equipment, staff, research facilities and the introduction 
Of new courses of study; of finding sufficient properly equipped staff—often even 
having to train staff for new specialisations—to educate in the fullest sense of the 
word; of reconciling vocational and academic needs; of continually adapting 
syllabuses, teaching methods an ; evaluation techniques, organisation 
and administration to new circumstances; of finding the happy medium for 
research and teaching responsibilities of staff; of finding a rational staffing scale; 


and of defining objectives. 


o begun to consider the operational implications of 


This university has als 
heir problems: 


making new approaches to t 


The university greatly values personal contact henyong teacher and student, 
and all possible steps are taken to improve this contact in order to enable the 
teacher to educate the student jn the widest—sense—as wells to teach ia e 
narrower sense. For this reason the size of classes is limited as far as possible, and 

f tutorials. The stress on personal contact in 


in larger gr ent use is made ©} 
ger groups frequ however, preclude the university from 


an effective educational situation does not, F K 
applying modern technological aids. Some departments are experimenting with 


Programmes and teaching machines (Commerce), some actively use a language 
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laboratory and tape recorders (Arts and others), films, filmstrips, epidiascopes, 
micro- and overhead projectors are used extensively (Natural Sciences and others), 
a computer (Statistics) is used in the training of programmers and operators in 
research (all departments) and in processing administrative data, in common with 
other South African universities, wide use is made of micro-film in the library, 
3M Reader Printers (and other varieties being used), Xerox 914s are frequently 
encountered and some universities are at present fully computerising their library 
administration. 

Apart from the cost factor, programmed teachin 
programmes suited to our syllabuses, by a lack of 
of our institution (Afrikaans) and mainly by the fact 
stage, deem it necessary to use this aid. Post-graduate 
trained in programme writing. On the whole, ther 
teaching in South African universities, 
subject. 

The advantages and limitations of TV in ed 
present, for various valid reasons, our count 
current financial commitments of this universi! 


g is limited by a scarcity of 
programmes in the language 
that we do not really, at this 
students are, however, being 
e are few signs of programmed 
although a weather eye is kept on the 


ucation are fully realised but, at 
ry is still without television. The 
ty precludes the early introduction 


s technological aids and is prepared to 
library and hostel, should the 


An excellent digest of the American situation has re 
by James W. Thornton and Jame 


t: “The evidence reviewed i 


; i ndicates clearly that 
instruction is the most c 


adopted only tentatively and unpretentiously,’ 


Progress in the U.S.S.R. has also b 


5-R. has een considerable [17]. 
But in most cases institutions fo 


und themselves unable to describe in 
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detail what was happening within their own walls except in the most general 
terms, and no clear general picture emerged from the replies as a whole 
except the general impression (to which we have referred) that it is only in a 
few countries, and even in relatively few institutions within them, that the 
first steps are now being taken to move beyond the very elementary provision 
of simple audio-visual equipment. We have therefore chosen to summarize 
the purposes for which the new media are being employed. 


Firstly, new media can be used as aids to the presentation process. This has 
hitherto been the usual point of entry for new devices and techniques into 
the process of teaching and learning. It is significant that they have made 
their appearance in the majority of institutions on an ad hoc basis without 
much prior consideration of research findings on their utility (see Chapters 
VI and X) or systematic evaluation of their impact where they are employed. 
A lecturer using slides in a geography class, for instance, is unlikely to 
consider their role much more critically than that of the maps or blackboard 
diagrams that he normally employs. He will simply decide heuristically that 
they add some extra dimension to his teaching, and will judge their value 
by the rule-of-thumb methods (such as his impressions of student reaction) 
that he habitually employs in his work. It can nevertheless be said, as a matter 
of common observation, that the use of audio-visual materials in a whole 
Tange of teaching seems to add clarity and precision to the way the content 
Of a particular lecture or teaching session is presented. The mere discipline of 
Seeking out, or preparing for oneself, materials that are suitable for one’s 
Course probably adds a great deal to its educational effectiveness, just as a 
Selection of appropriate readings, rather than a rambling series of biblio- 
graphic references, makes it easier for students to comprehend the learning 


tasks in which they are involved. SA : 
Two other closely related results of audio-visual procedure are associated 
with clarity, One of these is accuracy. A carefully drawn diagram using colour 


(and possibly, in the case of overhead projector transparencies, several over- 
lays) is usually preferable to a hastily drawn and sometimes inaccurate black- 
Card sketch; the presentation of mathematical formulae or tables (by slides 


Or overhead projection) will certainly make it easier for a class to take notes 
ge pee tary than is the case if he is simultane- 


and to follo er’s commen A 3 
ously ee he such tables by hand upon his blackboard. This 
1S particularly important in scientific, medical, mathematical and social- 
Science subject areas. It is not © cient presentation of the material 

` ided that the lecturer does not have 
time on preparing material and operating the 
jf derives considerable convenience from 
aving high-quali rials at his fingertips. He saves time in the class 
and, 4 nol quality ame be used over a period of years, he undoubtedly 
Saves preparation time in the end. All three of these points, it should be 


z spend inordinate amounts of 
quipment to present it, he himse 
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stressed, apply across quite a wide spectrum of presentation and are not 
confined merely to projected or recorded materials. The use of modern 
printing, reprographic and duplicating facilities is increasing fast as a means 
of providing students with essential working materials, and the convenience 
factor is certainly enhanced when new courses are being offered—especially 
those of an interdisciplinary character—in which the essential teaching and 
learning materials cannot easily be found in existing textbooks or other 
conventional sources. 


Secondly, media can be used as aids to demonstration. Leaving on one side 
the complex issue of improved activation—and there is some evidence that 
interest is aroused and that learning is enhanced by new methods of pre- 
sentation—there is a whole series of teaching objectives which can be better 
achieved by new media. This is because they can actually transmit reality 
or simulations of reality in a manner superior to that available to th 


pictures of machinery in operation 
when it is desired to show a 1 
surgical operation which would 
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as various forms of still and motion pictures can be used to demonstrate 
What otherwise cannot be seen by the student for himself. Techniques have 
been developing in the use of film and television in such subjects as surgery, 
engineering and biology which demonstrate what previously could only be 
conjectured or described; in this category, broadly speaking, we must include 
Situations that are theoretically accessible but may not prove to be so in 
Practice. Certain types of experimental observation fall into this group: the 
observation of animal behaviour under experimental conditions, where the 
Whole process may take place under conditions in which no human observer 
can easily be present; even more, one finds the increasing use, in teacher 
training, of recorded observation of teacher and pupil behaviour where 
Particular attitudes, skills or responses may be monitored and subsequently 
used as a reference source to demonstrate situations that cannot be readily 
Tepeated, or at will; and there are examples in psychiatry and social work 
Where recorded observation of patients or clients is possible but where the 
Presence of an observing group of students would seriously interfere with 


the work that is being carried out. 


Thirdly, media are used as aids to the solution of logistic problems. The 
arguments for using media as aids to presentation depend upon the hypothesis 
that they ‘improve’ teaching and learning within the existing framework. 
Virtually all the early work in the field of ‘audio-visual aids really related to 


this hypothesis: and it is true that a widespread development of aids can 
4 without going beyond that frame- 


occur, where is i 
, there is interest and money, . ‘ 
Work, Gradually, however, the newer media liave been breaking out of it; 
they have been increasingly applied to problems created by the inability of 
the older system to cope with changes coming both from within education 
and from social pressures. ee 
One of the major characteristics of the newer technology is that it trans- 
Cends many of the limitations hitherto imposed upon olen the = 
tonal patte; er in the class-room. As long as the process oi 
m otahon the range of the human voice 
al constraints which brought 


l even the building plans of most © i 
ations because a from the book and other printed matter, educa- 

et ble means of breaking out of the parameters 

d place. The essence of the newer media, 
We pointed out in the previous chapter, is that they are not necessarily 
mited in this way. The use of broadcast television and radio is the most 
vious and i e changes Which are occurring, but many of the 

dramata ot th nity for the student to enter a 


ther deyi i the opportu 
evices now available offer the oppor™ 
learning situation more or less at will at the time and place he chooses. The 


li 
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essence of this situation is that the software which can be presented by new 
devices is the visual or auditory counterpart of the printed word and can 
have much the same permanency and transportability. 

In this sense Marshall McLuhan’s arguments have some force. The very 
nature of the new technology offers the potential of an instructional change, 
irrespective of the messages the media carry. Once it is possible to use tele- 
vision, radio and recordings, some of the need to achieve large concentrations 
of pupils or students has been removed, though there are other educational 
and social reasons for maintaining such concentrations in schools and colleges 
where group personal contact, group interaction and access to library and 
laboratory facilities are available. Equally, once educational materials are 
available in a recorded form, it is possible not only to permit repetition and 
frequent access within an institution; we can also see that high-quality learn- 
ing materials can be deployed throughout an educational system, whether at 
the school or university level, to give students opportunities which previously 
did not exist. It can be seen, therefore, that the concept of ‘access’ leads to 
many new ways in which universities might organize learning situations; an 
examination of the uses to which colleges and universities are putting newer 
media clearly reveals that this seems to them one promising line of develop- 
ment. It bears a very direct relationship to one of the major and growing 
problems: organizing the increasingly large numbers which are entering higher 
education throughout the world, 

» as we indicated above, provides 
ct. The Chicago College of the 
and associated them with other 
of this phenomenon which has 
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200 or 300 for lectures, many of which are delivered by relatively young and 
inexperienced faculty members. As Pennsylvania State University demonstrated 
ae an early stage in the development of television at university level, it was 
Possible to use senior staff to present the main lecture live or in recorded form 
and to transmit this to many groups of students, using the supporting faculty 
to cope more directly with student questions and problems. 

There are many variations upon this central theme. We find television 
being used to overcome accommodation problems: where an institution does 
Not have sufficient lecture theatre space to permit the simultaneous housing of 


all the students in a course, a recorded presentation is used to repeat the 
same lecture to different sections of the same course at different times of 


the day. In a similar fashion time-table problems can be overcome. The 
Course offerings and options in some institutions make it extremely difficult 
to ensure that all students taking a major course are So time-tabled as to be 
free at the same moment, Where a lecture or programme can be repeated at 
different hours or even on different days, it is possible to remove some of the 


Constraints upon time-tabling. ; 

_It must be said that though considerable progress has been made in these 
directions in the last few years, most of the developments are still at a 
comparatively early stage and serve more to demonstrate potential than to 
Provide evidence in strict cost-benefit terms that they have justified them- 
Selves, Many institutions now possess quite elaborate television systems which 


are : 
on well below capacity. fe Aih 
Yne reason for this lies in the nature of any television system, whic re- 
quires a minimum level of plant, staff and facilities to reach reasonable pro- 
fessional standards and may not, therefore, in its early stages have the capa- 
ility to display its special production ability or to meet the demands which 
aculty are prepared to make upon it, Frequently it costs relatively little 
oTe: ip provide a six-channel distribution system in an institution than to 
| more to provide studio 


Instal] o : F reat deal 

ne-channel capacity; but it costs 4 8 : 

Space and, even ae the professional staff and the faculty time needed to 
; 


Produce a software output commensurate with the display capability. A 
further explanation lies in the resistance to innovation of this kind on the 
Part of faculty and others, who feel that this method of teaching is not yet 
Proven, is too expensive too time-consuming OF simply too much bother. A 
third reason derives from the problem of size. A television installation in an 
Stitution enrolling relatively few students (about 3,000 students or below 


Seems t eY ymlikely to find that an elaborate television 
Ob = is unlikely he : 
Seryj a the gutom point re impact on its logistic problems, since the 


ice 
Dumbers of ti “aed it any given course may not be very large. The 
l operational benefits of television at least are unlikely to be reaped in insti- 
Utions Which are so small, and in which the unit cost of the television instal- 
lation ig unlikely to be competitive with traditional methods [9]. 
he value of television begins to emerge when programmes can be either 
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used for large classes within an institution or, preferably, provided for 
students in a number of institutions or in their homes. 
Merely to look at media from the standpoint of numbers, nevertheless, 
is to overlook the contribution they can make to the solution of other 
operational problems. So far as developing countries are concerned, one of 
the more serious problems, apart from numbers, is the shortage of highly 
qualified specialist teachers in subjects such as medicine, applied sciences, 
agriculture and para-professional courses, This shortage does impose 
constraints, not merely upon the numbers of students who can be taught 
effectively but also upon the range of subjects and the levels to which they 
can be taught. There is no doubt that television particularly can offer a way 
in which scarce teaching resources can be brought to bear more effectively, 
whether the medium is used live (from broadcasting stations) or in recorded 
form through devices such as VTR and EVR. What is true of television and 
radio in this context applies also to other media-based learning materials 
which serve as carriers for complete learning sequences. The more such 
media combinations as audio-tape/slide, or audio-tape and programmed text, 
are developed to cover fairly substantial units of instruction, the greater the 
use that can be made of scarce, high-quality instructional resources, 

We referred earlier to the failure so far to make adequate use of audio 
inputs in teaching, even though these are relatively cheap and easy to produce. 
This may be understood in part by a prestige factor: television has more 
obvious appeal and attracts professional staff who develop their own inno- 
vatory momentum, whereas radio and, even more, audio-recording, have 
less prestige. It may also be explained by cultural factors that have been 
insufficiently explored. (In some societies with a strong oral tradition, the 
use of audio tapes may be more effective than in countries where students 
are conditioned by long exposure to film, television and other visual infor- 
mation carriers.) Normally, the addition of either still or motion pictures to 
a sound track seems to add a dimension of involvement for students that has 
very little obvious relationship to the visual component of the combination. 
Students offered a choice between a television programme which is no more 
than a ‘talking head’ and the sound track of the same lecture, appear to 


prefer the former; it is Significant that the greatest use of sound in higher 
education has occurred in | 


used either with teacher- 
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tape use, separately or in association with print and/or slides, are much more 
easily translated or cheaply modified for use in different contexts than is 
the case with expensive films or television productions. It has also been 
shown by the experience of the language laboratory that audio facilities are 
among the most easy to adapt to programming which involves an active 
verbal response by the student. 

One of the reasons why this field of investigation merits more attention is 
that it potentially lends itself to independent study more easily than systems 
which require elaborate display facilities or the mediation of the teacher. One 
of the more interesting trends in the United States in recent years has been 
the establishment of independent study facilities, where students under library- 
type conditions can get access to recorded programmes, either for original 
instruction or for review and remedial teaching. In March 1968, the Center 
for Educational Technology at the Catholic University of America in Was- 
hington conducted a study of dial-access facilities in American education. 
This showed that at the time there were 120 dial-access systems operational 
in the United States, half of which were in colleges and universities. 
s varied in cost between $10,000 and $100,000, most of 


These installation and | a 
but of the twelve systems with video capability, five 


them being audio only, 


were at the college level. , af ae 
This admirable survey, which included technical specifications as well as 


operational details, indicated that independent access to recorded media may 
very well become one of the most valuable and flexible innovations at the 
higher educational level, for it shifts learning into a library or personal mode 
of study and away from the class-room or group presentation. It also has the 
merit that it can be used for long periods of the day (some American systems 
d in dormitories which are accessible through internal 
line from 6.00 a.m. till midnight). There is no 
technical reason, moreover, why college or university facilities of this kind 
could not be made available for access from outside a campus through public 
telephone systems. Such facilities can easily be automated; their capacity is 
limited only by the size of the recording bank and the available amount of 
relevant software [15]. ; : . 

They do not require the same staffing or operational commitment that is 
needed to regulate regular television transmissions or to provide a planned 
service to specific class-rooms. They begin to approach the ideal of random 
access, and can be employed either for teachers to secure material for pre- 
sentation at will or to enable individual students to do so. 

There is a further advantage in that such systems can eventually be linked 
to a variety of information storage and presentation devices. Even before 
computer-based facilities become widely available (though these can clearly 
be linked to similar student terminals) there are a variety of retrieval tech- 
niques which can be employed to service students with information on request, 


as well as to present organized learning sequences. 


have terminals locate 
telephone systems and are on- 
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It may very well be that in these early dial-access systems we have, in 
embryonic form, a much more promising model for media use at the univer- 
sity level than the models which relate to group presentation and are derived 
originally from a combination of traditional teaching methods and mass 
media. It is their development potential that attracts: they seem likely to 
overcome so many of the constraints that other teaching methods encounter 
and, possibly, to offer ways in the long run of reconciling the paradox that 
while educational practice is facing more and more the problems of large 
numbers, educational theory is increasingly indicating the desirability of inde- 
pendent and even individualized learning processes. The experience gained 
in operating such systems will also be an invaluable preparation for the design 
and management of computerized learning systems, since many of the proce- 


dures, not least the Preparation of suitable software and the management 
of complex combinations of material, 


working under these conditions, 


a particular 
more media, 


systematic oral instruction in a ] to listen, and to respond themselves, tO 
aig Th a language undoubted] contri ilit: 
in its use. The need for such Provisi E ee to facility 
i © the degree that there 
language and the capacity to Speak it wikis comprehensive knowledge of the 


acceptable idiom and accent, The 
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literature in this field is extensive, and more has probably been done to 
develop satisfactory methods for this new media-based method than for any 
other, since language teaching already had developed methodological sophisti- 
cation and is based upon a cadre of teachers with professional training and 
interest in teaching. When language teachers were offered a new tool which 
could be assimilated in the existing methodology and practices, yet still per- 
mitted them to play a creative role in relation to their students, through super- 
vision and the production of their own software, many of them were eager to 
accept it. It seems unlikely that the criticisms now being directed at language 
laboratories will seriously inhibit their increase, though it may usefully direct 
attention at shortcomings in the way they are currently used. (It should 
be noted also that considerable success has been achieved with both radio 
and television programmes for language teaching, even though these lack 
the ‘active response’ capability of the language laboratory.) 

The language laboratory is positioned at the bridge point between group 
and individual instruction. Much the same may be said of the much newer 
technique of micro-teaching or micro-counselling [1, 13]. In this case various 
media—primarily television but also audio tapes and slides—are being 
employed to modify the behaviour of individuals as part of a training process. 
Tt has been made possible by the facility offered by video- and audio-tape 
Tecorders, which permit an instructor to record a student activity and to play 
it back immediately, or on a later occasion, for discussion either with the 
Student concerned or a group of students. The technique was first developed 
for use in the training of teachers but it has subsequently been extended to 
the Tetraining of existing teachers (including those at university level) and 
to assist all those preparing for professional careers in medicine, psychiatry 
and social work [16]. : ; 

The principle on which the technique rests 1s that of systematic feedback 
and revision. It has been found that if a student teacher performs in front 
Of a real or simulated class, this performance is susceptible to critical assess- 
Ment with beneficial results. It is possible for the student both to witness his 
Or her performance, observe the pupil or client response, and receive the 
Comments both of the instructor and of other students; the student can then 
Tepeat the presentation with modifications. There 1s accumulating evidence 
Which bears witness to the effectiveness of this process, both in eliminating 
bad habits and in guiding the student (or university teacher) to more effective 
and creative activity in the class-room. Micro-teaching can focus upon spe- 
Cific skills. such as cueing and prompting, upon techniques for organizing 
Work, for controlling the discipline of a class or upon the capacity to evoke 
Tesponse from pupils. It is, that is to say, corrective, sen ee co wigs 

€re again is a promising line of development which integrally ie eap : 

© use of new facilities and it is fortunate that the ig lic} 4 
Tequires is relatively cheap and can be used in most cases wit ites 
SUpport from professional or technical staff. At its simplest it can be done 
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with audio tapes and slides; a great deal more is possible with a cheap and 
portable video recording chain, costing about $1,500; and where more 
elaborate television facilities exist, these can be used to achieve higher levels 
of sophistication in the process [9]. 

The shift towards more independent and even individualized methods of 
study and away from large-group presentation also involves the use of new 
presentation media and promotes interaction in the teaching-learning process 
[22]. The development of programmed learning, whether it takes the form 
of printed texts or materials presented through teaching machines or other 
audio-visual media is a case in point. While programming is a principle 
which can be applied in any media and is done most cheaply and 
expediously through print. In recent years new devices and new materials 
have been developed to present multi-media learning sequences to students 
working as individuals at times convenient to them or appropriate to the point 
in the curriculum that they have reached, One of the earliest and most 
influential of these projects was that undertaken in the biology department at 
Purdue University, Indiana, by Professor S. N. Postlethwait [14]. His aim was 
to establish a basic laboratory situation in which students could work through 
a learning sequence at times and at a pace that suited them. A laboratory 
was established consisting entirely of individual study places, each equipped 
with an audio-recorder, slide and, later, 8 mm film loop-projectors together 
with the necessary instruments and biological mate: 
at all times of the working day, 
chose, to take their own time on 
ments, to repeat parts of the lear 
back and review units in the co 
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s ; 

a, the presentation of learning materials, the computer must be 
Gated in e example ofa communications medium which is directly inte- 
beits to . and learning process. It thereby, like other media, 
EnEn | orm the learning situation itself and consequently both the 

fice structure and the physical circumstances of learning. 
occurring a pein we have just been discussing, such a transformation is 
reach this = creating quite new perspectives for higher education. Once we 
ing the co age, we are no longer talking about media as agents for reinforc- 
ihe ret ie ia pattern; we are beginning to achieve a break-out from 
main lear p instruction that have done duty for so long and still provide the 
ning situations for the majority of students. 


Fifth 
fthly, new devices and techniques can be used as aids to the assessment 
f ways in which media can 


eee Any serious study of the wide variety © 

considerable in teaching and learning suggests that they may also have 

little pro e significance in the processes of diagnosis and assessment. Very 

media h gress has so far been made in this direction, partly because the new 

Operati ave been entering education in the first instance as presentation devices 

assess, ng within a system which has employed conventional methods of 
ment, partly because no one has been quite sure how to identify and 


assi * 
ess what may be different types of Jearning that are occurring as a result, 
o the use of electro- 


an 
an ly because very little attention has been paid t s 
tenn equipment for assessment. It has been argued, for instance, that 
as b ional written tests are not the most appropriate way to assess what 
een learnt from visual stimuli, though so little is yet known about the 


T 
oe of learning from one type of stimulus to a different type of response 
attracts, clear conclusion can be reached on this point. One of the obvious 
With het of the language laboratory is that the response mode is congruent 
e stimulus mode, and with the objective; 4 student learns to speak 
wr as he wishes to speak. A television demonstration of a scientific 
iment, however, is not necessarily congruent with the development of 
a gain which enables 


aba + -s 

a Pie] skills, though it may well permit a cognitive 2 nab 
sven accurately to describe an experiment im @ written examination 
many different new types of equipment 


Can to be undertaken to establish how they 
Sa tribute to effective assessment. We are not merely thinking, for 
of a of such projects as the use by Duke University 1n North Carolina 
i €0-tape presentations of dissections for the purposes of examinations 


anatomy, We are also considering that forms of concurrent assessment 
“4 of many of the new devices. A 


May be 
devised usi ding capacity 
Velo using the record! g E F 
Pment of this ki Id fit ver well into the need which we have 
ee d in the light of the student 


Sp dy discussed for learning systems tO be revise de: 
onses that they evoke, since in this case assessment of student activity 
2 


We 
develo Should expect, as the use of 
Ps, many more experiments 
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is not regarded as the terminal point of an instructional sequence but as 
something which is crucial to the design and revision of the sequence and 
to alternative learning paths within it. 

Automated marking equipment has also been employed in a number of 
institutions [10]. This equipment uses standardized answer forms for objective 
testing, which are afterwards automatically processed by feed-scanning and 
print-out equipment. Such a method has been i 
Pennsylvania State University, 
service which offers individual 
tests and the randomization of 
data processing. Where large n 
year classes, there is no doubt 
burden of routine grading of o 


n use for some years at 
for instance, where it forms part of a testing 
teachers assistance in the design of objective 
their questions and undertakes the necessary 
umbers of students are involved, say in first- 
that automated marking can remove a great 


bjective tests from junior academic staff who 
normally spend many hours a week on such tasks. It may very well be that 


as remote study (of the type envisaged for the Open University in the United 
Kingdom) develops, forms of automated marking may very well prove a 


useful means of Providing a running check upon certain types of student 
achievement [12, 20]. 


Media may also be used for assessing performance skills. We have referred 
above to the use of television in the 


doubt that recording of student performan: 


y by supervisors who 
Student teachers in class-room practice. Such a 


be extended to a number of fields, particularly 


A much greater level of inte 
to occur eventually as compute: 
later, that computers may come into use for management and assessment 
Purposes sooner than what 


of software, there is 
in this respect. Ind 
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this proposition is that the criteria of ‘efficiency’ are difficult to define. Much 
discussion is now proceeding about the definition of productivity in education 
and the question of new media is clearly germane to it. As long as educa- 
tional objectives are not specified in operational and measurable terms (or 
cannot be) the criteria employed are bound either to be very general and 
subjective or else quantified into relatively crude critical indicators such as 
staff-student ratios, the proportion of entrants ultimately graduating, the use 
of such physical plant as lecture theatres, libraries and laboratories, the cost 
per student place or per graduate in recurrent or capital expenditure, the 
division of funds between administration, teaching and research and the like. 
It is extremely difficult to compare one mode of teaching to another, let alone 
one department or one university to another in terms of quality, attitudes, 
skills and long-term professional capacity of university graduates. 

In this situation, the ways in which new media can be used to promote 
efficiency are hard to estimate precisely. Attempts have been made to evaluate 
them in cost-benefit terms, though few of them have produced significant 
Tesults, and the ratio of serious evaluative projects to innovations is surpris- 
ingly low. (For example, the dial-access survey mentioned earlier reported 
that only a quarter of the responding institutions were engaged in any type 
of evaluation of their dial-access systems and only 5 per cent were actively 
engaged in research into the educational efficiency of dial-access.) Much the 
Same could be said of the great majority of media innovations. We are now 
approaching a point in time where much more onerous demands for such 
evaluation will be made upon media innovators. The greater the financial 
stringency suffered by higher education, the more rigorously will innovatory 
expenditure be scrutinized. It is also true that such stringency, combined with 
large numbers, may make academic administrations more anxious to consider 
innovations in the light of the contribution they may make to efficient use of 
Scarce resources than to judge them by their role in ‘improving’ learning. It 
Is hard to see the way forward in this respect. Certainly, ‘efficiency’ has been 
Part of the general rationale for media innovation, but most of those involved 
have been too concerned with the early problems of setting up operating media 
systems to devote much time to their evaluation: those with an interest in 
evaluation have usually found it hard to devise suitable instruments for 


measurement. 
While other aspects of the total 
Over, it is difficult to know how me 


Comparable terms even where some ‘ 
Precisely measured. For this reason it scems that more progress may at 


Present be made by approaching the cost problem by looking at input rather 
than output characteristics. Such an approach at least has the advantage that 
the relative costs of inputs can be estimated more nearly than aspects of 
Ouput which involve judgements about learning effectiveness as well as 
quantitative features. For example, the role that media can play in promoting 


system lack systematic evaluation, more- 
dia innovations can be related to them in 
aspects of these innovations can be 
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the more efficient use of lecture theatres and laboratories or o 
large numbers of students can be determined. Similarly, it pom e e nn 
to note where subjects or topics are being covered with the ai S = n 
that could not otherwise have been offered at all orat the necessary eve y 
conventional means. If the introduction of media on any large scale og! : 
continue, for motives other than faith or fashion, it seems necessary 
much more serious work to be done to investigate their contribution in cost- 
benefit terms, though with the proviso that this will only reveal significant 
results if this is undertaken as part of a general review of an institution's 
operations, rather than in isolation. Here again, all the evidence points to the 


need to regard a university as a system, rather than an aggregation of discrete 
activities. 
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VI. The ideology of media 


Many arguments are used to Support the introduction of new media into 
education, to suggest that these new devices can extend the 
the quality of learning. Clearly, 


ector of the International 
who has written that [2]: ‘Education’s 
technology, by and large, has made surprisingly little progress beyond the 
handicraft stage, whereas remarkable strides have been made in the tech- 
nology and productivity of many other sectors of human activity, such as 
communications and manufacturing.’ 
be overcome in the case of 
cavy demands on the scarce supply of 
rtion (between 60 and 80 per cent) of 
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educational budgets spent on the salaries of teachers—make the idea of 
lower labour-intensity most attractive. The underlying fear that mecha- 
nization and automation will devitalize what is essentially a humanist enter- 
prise underlies many expressed doubts about the effectiveness and cost of the 
new technology. Some critics have suggested that all it may accomplish is to 
substitute a passive class sitting before a television set for a passive class 
Sitting in front of a teacher. Yet despite such anxieties, there already appears 
to be sufficient promise in the new media, even at this early stage in their 
development, to justify the pilot ventures that are now being made in uni- 
versities round the world. 

The problem here is not lack of evidence about the impact of this revo- 
lution on other sectors of society, but the difficulty of transferring conclusions 
based on advertising or leisure activities to the special conditions of education. 
For a number of reasons (which include the structure of an educational 
system, the rationale of the teaching profession, and the peculiar difficulty 
of measuring both the inputs and outputs of the educational process), there 
is an unavoidable cultural lag. In fact,-it is proving extremely hard to 
progress from the general hypothesis that modern concepts of communication 
must somehow be applicable to education to the particular evidence that this 
is operationally possible—especially in higher education. The critical shortage 
Of serious and large-scale research on educational innovation reduces most 
Such attempts to pragmatic projects that are not easily susceptible to 
meaningful research. What is true, moreover, of loose analogies between 
education and other large social enterprises, applies (though less forcefully) to 
analogies between one educational system and another, and between different 
levels of education. The further one moves along a spectrum of innovation, 
from mechanical and electronic devices to changes in learning environments, 
in teaching methods, in the curriculum and in the materials used for teaching 
and learning, the more innovations become culturally and educationally 
Specific, and the harder it becomes to translate evidence of their effectiveness 
into other contexts, The difficulty is that the demand for helpful innovation 
tends to be made in general terms, whereas the response is most likely to be 
helpful if it is particular to a given teaching problem or learning situation and 
is couched in practical terms. : 

The temptation to use analogies, however, is very great, despite their 
Obvious shortcomings, for such arguments are not only persuasive in them- 
selves but the case for technological potential fits neatly into its counterpart: 
the argument based on need. In previous chapters we considered the emerging 
needs of higher education and showed why it has been widely assumed— 
though the case is still far from proven—that the new media may help to 
meet them, This dovetailing between potential solutions and problems to 
which they may be applicable—for that is the way many people approach this 
question—is all the more attractive since other educational changes in the 
Past have exemplified the same. principle: that is, an innovation originates 
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outside the educational system, and is imported into it because it appears 
relevant to a given problem. There is nothing wrong with such a process. It 
is, indeed, one of the mechanisms whereby educational systems adapt to 
changes in social structure, technology and ideas. Yet it leads inevitably to 
one of the characteristic biases of contemporary research on the uses of new 
media—those who are preoccupied with means rather than with problems 
naturally attempt to make problems match means rather than the converse. 

The point was made by Professor Wilbur Schramm, writing in 1963, who 
pointed out that the case for developing a new technology in education was 
a strong one. Arguing that students could learn through new instructional 
media, and that in some circumstances they might well learn better, he 
remarked that it is [7]: ‘... a fortuitous coincidence that at the time when so 
many countries are endeavouring to speed their rate of development, and are 
desperately short of technical skills, basic education, teachers and schools, so 


many devices should become available to share teaching over a wide area 
and to encourage efficient individual study.’ 
The second line of arg 


which appear to be rele 
They are, after all, instr 
vital part of the teachin. 


a 8. 8; .) 
1; 
casting, recordin ete.) have one special characteristic which comm 
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book į 
is a F r ‘ 
a superb means of learning, for it stores a mass of ideas and infor- 
nd it can be used whenever and 


m; 3 > 
foe opa and portable form a used 
orris Jan ec reader chooses, and read at whatever pace is suitable. Professor 
Years has ber: in fact, has argued that the paperback revolution in recent 
in higher A the single most valuable contribution to improved learning 
as the bo ogres True, the new media do not have the same flexibility 
ave to : Although broadcasts can reach large numbers of people, they 
Severe] hg oa at fixed hours, and broadcast channel capacity is 
ema. imited; recordings usually require fixed installations for listening Or 
bulky. P at the minimum, they need play-back devices that are costly and 
Uh wide they do have advantages that the book lacks. ‘They can offer a 
er range of learning experiences, presenting reality or simulations 


o i 
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reduction” in audio and visual modes, in motion, colour, magnification, 

on and animation. Unlike the book, moreover, some of the devices now 
and more 


AVailab 
3 le can accept, record and play back student responses, 
can monitor, analyse and 


ODhist: 

ae aei versions based on computer technology ; 
Media g ese responses. In short, even in their present infant form, ney 
More st Ppear to bear precisely upon four key objectives—the need to ie 
To site to reach them with an improved range of learning materials, 
i greater opportunities for independent study and to permit at least a 


limi 
al Student response. ted initially 
b Most all the inn ions i e of media have been prompted ! 
y innovations in the us! een Pn though expe- 


argum ; 
i ents whi i t two categorie: 
ich fall into these BE ustify them. Once 


time 
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2 ara a soue pe ited and important 
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MiVersitie . : 
= S begin to use new media seriously, i ) 
innova’ emerges, i.e. the argument from existing practice. The ae 
tion, ions themselves now provide some sort of evidence to suppo irite 
Once t worst, this is a matter of fashion, but at best it 1s & eo ; = 
tience ew institutions try out an innovation, others come to study z m 
ain to ask how it is relevant to their own er E t 
to de Mating, for instance, to devise case studies of spec 3 Re 
monstrate the manner and pace in which they have been dius 
labora €r one takes an example of a particular device, such as A we ue 
ty or a closed-circuit television system; a method, such | po 
leaps Cd instruction, or an organizational pattern, such as — a 
moyeg STesource unit in a college OF university, it is clear t ae aes 
deg,., Utwards from a few innovatory centres along ere A a 
aa Bl ogee A valuable but bite i = Lary = an evaluation 
the ya iology would be the meres ifed as they have 
Moveg Vay in which i erience have been modified : 
With along dhe Tn ois such research it 1s not possible to discern 


i instituti inno- 
Vatio, 7 accuracy the means whereby 2 particular institution ame - 
deci din elsewhere, or to know just how it weighed the ev! enc 
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It is important to note here the dangers of an uncritical and ‘promotional’ 
approach to the use of media. It avoids the most critical issue of all. How 
does one decide when an innovation has been successful? Much of the 
general debate about new methods in teaching and learning has been utterly 
confused by a failure to distinguish between disputes about evidence and 
disputes about the appropriate criteria for judging the evidence. This confu- 
sion is even more marked in most controversies about the value of media; 
many articles and books discussing new media seem to proceed on the 
assumption that the introduction of media into an educational institution is 
a success in itself. It may be so regarded by the innovators whose promotional 
activities have been successful, just as they may feel that the continuing 
use of the media (and of their own services) is sufficient proof that they 
remain successful. But we have virtually no satisfactory means of judging 
from most reports whether the experiment is truly successful because no one 
bothers to define the criteria whereby it is to be judged. 

An administrator, for example, may adopt any combination of the follow- 
ing success criteria: decreased cost, better use of space, saving of scarce 
personnel, increased range of courses offered, improvements in teacher 
morale, improvements in student attitude, decreased failure rate, improved 
quality or even the improved reputation of his institution. He will presumably 
try and combine these in some form of cost-benefit analysis in spite of the 
difficulty of quantifying many of these benefits. One thing, however, is certain: 
the relative emphasis on these different criteria will vary from one institution 
to another, and the extent to which a given innovation satisfies each of these 
criteria will also vary from one institution to another. For these reasons no 
innovation is completely transportable, and it becomes important for the 


evaluation of an innovation to build up a profile of evidence which enables 
discussions to be based on several different sets of criteria. 


A teacher’s judgment of the success of an innovation may differ from 
that of an administrator, because he will certainly use a very different set of 
criteria. Given the priorities accorded to teaching in most institutions of higher 


education, decreased preparation time and decreased contact time would 
figure prominently in a teacher’s 


also be an acceptable criterion if it was linked to an increase in salaries. 
Improvements in thei i i 


J v ind of teaching role gives the most 
satisfaction or on what constitutes quality 

Student opinion is often equally divided. There are those who want to be 
entertained, there are those who want an ea 


` sy pass, there are those who want 
to cover as much vocationally relevant material as possible, there are those 
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who want to think deeply and there are those who want to browse and 
explore. It is becoming quite common to use questionnaires to sample student 
opinions on courses. But how much weight should one attach to them and is it 
always the opinions of the average student that are wanted? 

Perhaps the most important point to note is the fact that innovations may 
have done well by one set of criteria that, judged by other criteria, have 
appeared disastrous failures. The classic example is summed up in the phrase: 
‘The operation was successful but the patient died.’ 

A fourth argument for the introduction of new media is derived from the 
research literature. This is now increasing rapidly but much of it is frag- 
mentary or not particularly conclusive [3]. It is necessary to use its findings 
with caution and not to treat them as inspirational texts upon which policy 
decisions can confidently be based. We return below, in Chapter X, to the 
question of research in educational technology. At this stage we merely wish 
to consider the role that such research plays in the ideology of media. 

For research on the use of new methods and media is seriously handi- 
capped, like all educational research, by certain inherent constraints. The 
greatest and most obvious of these is the fact that so many variables are 
involved in human learning that it is seldom clear (even in experimental 
conditions) which of them have been responsible for a given result. This 
Situation raises serious methodological problems in small-scale projects, but 
these are compounded rapidly as the scale of a project increases and is 
extended over time [12]. It is unlikely that any innovation which is suffi- 
ciently comprehensive in scope and lasts long enough to make a significant 
impact on the knowledge or skills of the learner can at present be evaluated 
in precise or wholly convincing terms. It is not possible to control sufficient 
variables for enough time to permit more than general conclusions, and the 
data that emerge are usually susceptible to a number of conflicting inter- 


pretations. 


All those who attempt educational research are painfully aware of this 


constraint, and of the limitations it imposes upon their work. At one extreme 
it leads to a concern with laboratory-type experiments that are restricted to 
testing one or two effects—possibly minor ones; at the other extreme, it 
produces innovatory schemes of such grandeur, looseness and complexity that 
their results are evaluated as much ‘by-guess-and-by-God’ as by any rigo- 
rously defined or generally accepted criteria. Between these extremes, regrett- 
ably, lies precisely the area in which educators need more definite guidance 
from research in order to make up their minds about the utility of new 
methods. The lack of such guidance on many crucial points is one of the 
Teasons why education decision-making is often so muddled and ineffective, 
and why decision-makers themselves often dismiss research as pettifogging 
or irrelevant. 


It is sometimes suggested that 
research has not been sufficient 


this situation has arisen because educational 
ly supported with funds, and because it has 
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failed to attract professional staff of high quality. Both comments are valid. 
The proportion of any educational budget devoted to research is derisory 
when compared to the research and development allocations of any occupa- 
tions of comparable scale and social significance; this applies particularly to 
higher education. (A simple comparison of the money spent on media 
research, as against equipment and staff for media in education, would under- 
line this point dramatically.) The status of educational research in most 
universities, moreover, has traditionally been at the bottom of the research 
hierarchy. But funds and research workers have also not been forthcoming 
because the prospects of useful progress—or of research findings actually 
being applied on any scale—have hitherto seemed fairly poor. 

There have been some other important constraints. There is the under- 
standable reluctance of teachers to put any large group of pupils or students 
at risk for any substantial period merely to provide a constituency for experi- 
ment. There is an accompanying hesitation about disrupting long-established 
Procedures, simply because innovations demand extra training, preparation 
and organization, as well as a willingness to challenge existing assumptions 
about the curriculum and the way it is taught. There is resistance to spending 
scarce funds on untried schemes, when there is insufficient money to support 
existing practices properly. And, finally, there is a deep-rooted belief that 
education is so qualitatively different from other enterprises that it is not 
amenable to research processes in the same way. 

It is in this context that research on new teaching methods, and particularly 


o proceed. It is not surprising that 
ainties and riddled by unanswered 


uffers from the general constraints 
s of its own. 


is fractionally more effective than another, 


Our concern here is to warn against misunderstandings about media 
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research (or even misrepresentations of what it implies) that arise when its 
findings are summarized to form part of the media ideology. 

Professor Richard E. Spencer has rightly criticized what he has called the 
‘religiosity’ of instructional technology projects [10]: ‘those that are in the 
field seem to believe that the potential is just lying there waiting to be tapped. 
... Faith is built into many research designs but satisfaction occurs with no 
significant regularity. An evident assumption appears to be that the media 
are in fact the message.’ 

Professor Spencer’s comments admirably summarize the ideological 
aspects of media promotion. His criticisms do not imply that all research 
in this field is valueless, poor or unhelpful—any more than the argument 
based upon analogy or the potential of new media are necessarily invalidated 
because they cannot be substantiated as yet with detailed evidence. It is 
necessary in many educational innovations to proceed by trial and error; 
otherwise no progress at all might be made. But even though it is essential 
to make some decisions in the absence of conclusive evidence, it is as well 
to know the limitations of the arguments employed. Those limitations explain 
why it is preferable to speak of ‘the state of the art’ than to claim much more 
for our present knowledge of the uses of media. Modesty in this respect will 
do no harm, because the case for new media is only one element of the larger 
case for the introduction of new methods in teaching and learning. The 
initiative for new methods is coming as much from other sources of innova- 
tion as from the much-publicized media-innovations themselves [4]. As a 
change in concepts and methods of learning occurs, media will prove to be 
its servants—just as they can, when desired, extend and improve the conven- 


tional pattern of teaching in higher education. 
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Part three Systematic 
approaches to 
teaching and learning 


VII. The clarification of objectives 


must be faced in developing a course of learning 
are familiar to university teachers, because they arise from any attempt to 
prepare a course for students. But they are rarely considered systematically 
and the implications of them are often not understood. Chapters VII to XI 
are therefore devoted to a discussion of these problems. This chapter on the 
clarification of objectives is followed by chapters on evaluation, on teaching 
methods and on research in educational technology, ie. into the design and 
development of learning situations. Then Chapter XI outlines a general 
procedure for developing courses and discusses its implications. 

The ‘clarification of objectives’ is not a phrase that will be familiar to most 
teachers in higher education and many will be tempted to dismiss it as 
meaningless pedagese. Yet it describes a process for making explicit a 
problem which is normally implicit: the problem of deciding what to teach. 
It has been traditional to list topics in the form of a syllabus, to make general 
declarations of intent such as ‘we try to teach our students to think’ or ‘we 
want our students to be good engineers’, and to leave the rest to the individual 
teacher, The teacher then has to decide how much of a topic to include and 
to what level to take it; and at the same time somehow to relate his decision 
to his ‘inspirational’ aims of ‘teaching his students to think’, ‘developing good 
engineers’, etc. The relationship between the syllabus and its aims remains 
implicit and individual. But this relationship is the cause of the problem. 
The difference between an aim and an objective can be expressed in a number 
of ways. For example, we may consider an aim as a general declaration of 
intent which gives direction to a teaching programme, and an objective as 
a particular point in that direction. To use a motoring analogy, we may aim 
to drive north and have London as our objective. Alternatively, an aim can 
be defined as an answer to the question of why a topic is taught, and an 
objective as an answer to the question of what will have been achieved when 


Most of the problems that 
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it has been taught. For this reason instruments of assessment can only be 
derived from objectives; they cannot be directly derived from aims. 

One of the strongest arguments for giving greater attention to objectives 
has come from those concerned with problems of assessment [5]. There is 
now an increasing desire in higher education to design more valid instruments 
of assessment which attempt to measure what the teacher wishes to teach, but 
this can only be done once the teacher has specified his objectives. Psycholo- 
gists studying teaching and learning have also found a need for clearer state- 
ments of objectives, since it is becoming apparent that some methods of 
teaching and learning are better for some objectives, and other methods are 
better for other objectives. Then there is the further problem of communica- 
tion. Even though a senior professor’s closest colleagues may know exactly 
what he is teaching when he lectures on a given topic, his junior colleagues 
may be less certain, and his students will sometimes have very little idea of 
what is coming. It is difficult for them to focus their attention if they do not 
know what is to be learnt and the syllabus gives them little guidance. Thus 
the problem of evaluation, the problem of selection of teaching methods and 
the problem of communication are all dependent upon the clarification of 
objectives [2]. 

The seriousness of the problem becomes apparent if one analyses the 
earlier chapters of this book. We have had to describe innovations in teach- 
ing and learning without more than vague references to what was being 
taught or learnt. This is inevitable when there has been so much emphasis 
on the quantitative aspects of new methods, and when there is so little 


pects of the innovation concerned. 
the quality of learning this question 


on the cake, with the marginal modificati. 
tional curriculum they take for granted. 
normative statements by teachers about t 

Perhaps the most useful way to appro 
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objectives is to list a number of general statements of aims and to attempt 
to specify some of the possible interpretations. Some of the most frequently 
suggested aims are: to make good chemists, historians, etc.; to teach students 
to think; to give students a fundamental understanding of physics, sociology, 
etc.; to train students for work as a doctor, engineer, lawyer, teacher, etc.; 
to encourage a rational approach to controversial problems and issues; to 
develop a spirit of criticism; to produce good citizens; to get students to think 
imaginatively; to develop the student’s creative talent; and to acquaint the 
student with the great ideas of mankind. 

Most of the aims listed above involve three distinct kinds of objectives: 
(a) objectives related to knowledge and comprehension of content; (b) objec- 
tives related to the development of intellectual abilities; and (c) objectives 
relating to the inculcation of attitudes. Although all three types of objectives 
are involved in any given teaching-learning situation the relative emphasis 
placed upon them varies considerably. These emphases differ not only 
between courses but also between teachers giving the same course and 
between students taking the same course from the same teacher. 

Content objectives usually receive the greatest emphasis, because courses 
are normally described and discussed in terms of their syllabi. The weakness 
of this technique, so widely employed in universities, is that it lists the topics 
to be covered but gives little indication of the level at which any particular 
piece of content is expected to be understood or even applied. For this reason 
decisions which are regarded as content decisions may in reality be decisions 
about the balance between content objectives and other kinds of objective. 
Consider the breadth-depth controversy, for example. Those pressing for 
treatment of a narrower range of content at a greater depth may be wanting 
their students to accumulate more information in certain areas so as to 
acquire ‘a critical mass’; but more often they are wanting to place a greater 
emphasis on the development of intellectual abilities by giving the student 
more independent work and including special projects. 

There have been a number of attempts to try and set out classification 
schemes for intellectual abilities or levels of understanding. None of them 
are ideal and they certainly do not have the status of theories of knowledge 
[13] but many are of considerable practical use in clarifying ideas about 
objectives. In particular they can be used to build profiles of a curriculum in 
terms of the different kinds of objectives and to guide decisions about the 
relative emphases to be placed on them. 

The scheme which has received the greatest attention has been the Taxon- 
omy of Educational Objectives compiled by Bloom and his co-workers 4, 
8, 9]. This recognizes three major classes of objectives—cognitive, affective 
and psychomotor—and has developed classification schemes for the cognitive 
and affective domains. The cognitive domain is set out in terms of 
levels of understanding and proceeds from the simplest to the most 


complex. 
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BLOOM'S TAXONOMY: COGNITIVE DOMAIN 


1.0 Knowledge 
1.1 Knowledge of specifics 
1.2 Knowledge of ways and means of dealing with specifics 
1.3 Knowledge of universals and abstractions in a field 
2.0 Comprehension 
2.1 Translation 
2.2 Interpretation 
2.3 Extrapolation 
3.0 Application 
4.0 Analysis 
4.1 Analysis of elements 
4.2 Analysis of relationships 
4.3 Analysis of organizational principles 
5.0 Synthesis 
5.1 Production of unique communication 
5.2 Production of a plan or a proposed set of operations 
5.3 Derivation of a set of abstract relations 
6.0 Evaluation 
6.1 Judgement in terms of internal evidence 
6.2 Judgement in terms of external criteria 


Levels 1 and 2 of Bloom’s cognitive domain further subdivide the first kind 
of objective we outlined earlier, that is the knowledge and comprehension 
of content; and levels 3 to 6 classify the second kind of objective, the deve- 
lopment of intellectual abilities. Our third kind of objective, the inculcation 
of attitudes, is covered by Bloom’s affective domain which we discuss later. 
In order to illustrate the way in which Bloom’s taxonomy can function, we 
shall take one of the general aims we listed above, ‘to encourage a rational 
approach to controversial problems and issues’, and derive objectives from 
it to fit each of the major categories of the cognitive domain. Suppose, for 
example, we consider the problem of race relations. At level 1.1 we 
may want our students to know facts relating to the distribution of different 
races in our country; and at level 2.3 to be able to predict changes in popu- 
lation on the basis of data about birth rates, death Tates, and immigration 
rates. At level 3 there is ‘the ability to relate principles of civil liberties and 
civil rights to current events’ and at level 4 ‘the ability to recognize the point 
of view or bias of a writer in a newspaper account’. At level 5 we might be 
interested in a student’s description of the attempts of a member of a racial 
minority to find housing in an ‘upper class’ area or in a proposed plan for the 


improvement of race relations in a given area. And at level 6 we might hope 
for ‘the ability to identify and appraise the judgements and values even 


the choice of a particular course of action by a local or national government’ 
The taxonomy does not provide us with any criteria for selecting objectives 
> 
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but it does provide a useful language for discussing the problem. Certainly 
its hierarchical nature suggests that performance at the higher level is 
dependent upon appropriate performance at lower levels and hence that 
some kind of pyramidal structure is needed with level 1 at the base and 
level 6 at the peak; but no guidance is given as to the slope of the pyramid. 
There is a strong movement in favour of making it as steep as possible and 
two main types of argument have supported this. The first is essentially an 
argument about ‘ends’ and the second an argument about ‘means’. The ends 
argument focuses on the changing nature of society, the rapidity with which 
knowledge becomes out of date, the coming revolution in information retrieval 
and the need for continuing re-education. All these factors are making learn- 
ing at levels 4, 5 and 6 indispensable because learning at levels 1 and 2 and 
possibly even 3 is useful only in the short term. Against this runs the counter- 
argument about the need for skilled professionals rather than ever-increasing 
numbers of ‘researchers’. These are partly questions of national policy and 
of short-term versus long-term pay-off. But they are complicated by related 
arguments about means. Some would claim that many students are incapable 
of performing above level 3 in many subjects, and that in any case a very 
broad knowledge base is necessary for an understanding of the important 
generalizations. But others, notably Bruner, are asserting the exact opposite 
[6, 7]. Bruner argues that nothing is learnt without it being linked to some 
kind of cognitive structure and that the best means of teaching objectives at 
levels 1 and 2 is to provide such a structure by also teaching objectives at 
levels 4, 5 and 6. 

There is good evidence to support Bruner’s argument for a concentration 
on higher order objectives when there are able students but no general 
agreement on how able the students need to be. The initial variables pro- 
bably include the teacher and the teaching materials as well. Indeed some 
would claim that the ends argument is so strong that a major attempt should 
be made to maximize both the range and the effectiveness of the Brunerian 


strategy by concentrating on the continuing education of teachers and the 
development of appropriate teaching materials. Since practically no resources 
have yet been allocated in higher education either to teacher training or to 
course development, the potentialities of this approach are still largely unex- 
plored. The situation in higher education stands in marked contrast to that in 
secondary education where innovations of this kind have caused sweeping 
changes over the last decade [10, 11,12; 15, 16; 20]. 

Related uses of Bloom’s taxonomy at the strategic level include its use in 
analysing and comparing alternative curricula and in matching examinations 
to the objectives of the courses they are intended to assess. Then at a more 
detailed level, it can be used to suggest categories of objective which have 
been unintentionally omitted; or to help investigate situations where unsatis- 
factory performance on higher-level objectives is clearly related to lack of 
sufficient emphasis on certain lower-level objectives of initial importance. In 
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the social sciences, for example, it is not uncommon to find sophisticated 
performances being required at level 6 when level 4 has been almost totally 
neglected. This is one of the common consequences of the content-oriented 
curriculum which we shall discuss in greater detail later on. ; 

Though Bloom’s cognitive domain has been widely acknowledged, his 
affective domain is less well known [14]. 

The affective domain is concerned with objectives related to interests, 
appreciations, attitudes and values and is organized round the concept of 
‘internalization’, The lowest degree of internalization is simply a state of 
awareness that something exists, and the highest degree is shown by an 
attitude which forms an essential part of someone’s character, 


BLOOM’S TAXONOMY: AFFECTIVE DOMAIN 


1.0 Receiving (attending) 
1.1 Awareness 
1.2 Willingness to receive 
1.3 Controlled or selected attention 
2.0 Responding 
2.1 Acquiescence in responding 
2.2 Willingness to respond 
2.3 Satisfaction in response 
3.0 Valuing 
3.1 Acceptance of a value 
3.2 Preference for a value 
3.3 Commitment 
4.0 Organization 
4.1 Conceptualization of a value 
4.2 Organization of a value system 
5.0 Characterization by a value or valu 
5.1 Generalized set 
5.2 Characterization 


e complex 


To illustrate the affective domain, we 
listed above, ‘to produce good citiz 
each level of the taxonomy. At level 
of keeping informed on current polit 
‘interests himself in social problems 
nity’. ‘Deliberately examines a varie 


e responsibility of society for conserving 
d at level 4.2 ‘weighs alternative social 
andards of the public welfare rather than 
Trow interest groups’. At level 5.1 there is 


human and material resources’ an 
policies and practices against the st 
the advantage of specialized and na 
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‘changes his opinion on controversial issues when an examination of the 
evidence and the arguments call for revision of opinions previously held’, 
and at level 5.2 ‘develops for regulation of one’s personal and civic life a code 
of behaviour based on ethical principles consistent with democratic ideals’. 

These examples also show the interrelationship between the cognitive and 
affective domains. The example we gave of level 3.2 on the affective domain, 
‘deliberately examines a variety of viewpoints on controversial issues. ..’, 
clearly requires at least performance at the analysis level, 4.1, on the cogni- 
tive domain. Other objectives at this affective level may have much weaker 
cognitive components, but by the time one has reached level 4 on the affective 
domain, one must surely also be at level 4 on the cognitive domain. It is also 
probably true that any objective in higher education is expected to be at 
the 2.2 (willingness to respond) level on the affective domain and probably at 
the 2.3 (satisfaction in response) level, But even this may be inadequate 
as has been convincingly argued by Bruner [6]:Mastery of the fundamental 
ideas of a field involves not only the grasping of general principles, but also 
the development of an attitude toward learning and inquiry, toward guessing 
and hunches, toward the possibility of solving problems on one’s own. Just 
a physicist has certain attitudes about the ultimate orderliness of nature and 
a conviction that order can be discovered, so a young physics student needs 
some working version of these attitudes if he is to organize his learning in 
such a way as to make what he learns usable and meaningful in his thinking.” 

This confidence is surely an important component of aims which are 
concerned with developing a student’s ability to think critically and 
imaginatively. It probably requires attainment of at least level 3 or 4 
on Bloom’s affective domain. But the student attitude questionnaires now 
increasingly being used to ‘evaluate’ courses in higher education are normally 
focussed at level 1 or 2. Perhaps this is why many sceptics still regard good 
results on these questionnaires as better evidence of good entertainment than 
of good teaching. 

Many classification schemes which are essentially modified versions of 
Bloom’s have been developed in the last decade. We shall just quote one of 


them which was drawn up by The School Mathematics Study Group to 


classify cognitive behaviour in mathematics: there is no indication as to 


whether it is meant to have taxonomic structure. Although intended for the 
school level, it is still relevant to higher education and the subject matter, 


mathematics, is one for which Bloom’s classification is particularly difficult 


to apply [19]. 


SMSG CLASSIFICATION OF MATHEMATICAL OBJECTIVES 

Knowing terminology, facts, and rules. 

Changing from one language to another; expressing ideas 
in verbal, symbolic, or geometric form; codifying patterns. 


Knowing: 
Translating: 
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Manipulating: Carrying out algorithms; using techniques. 

Choosing: Making comparisons; selecting appropriate facts and tech- 
niques; guessing; estimating; changing one’s approach; 
selecting new symbolism. 

Analysing: Analysing data; finding differences; recognizing relevant and 
irrelevant information; seeing patterns, isomorphisms, and 
symmetries; analysing proofs; recognizing need for addi- 
tional information; recognizing need for proof or counter 
example. 

Synthesizing: Specializing and generalizing; conjecturing; formulating 
problems; constructing a proof or a problem. 

Validating answers; judging reasonableness of answers; 

validating the solution process; criticizing proofs ; judging 

the significance of a problem. 


Evaluating: 


Scriven has also suggested a classification scheme which owes much to Bloom 
but he adds one important dimension by identifying three levels of description 
for educational objectives [21]: (a) the conceptual level which is relatively 
abstract is the level at which discussions of ‘breadth v. depth’ and ‘knowledge 
v. comprehension’ are carried out and the ‘structure’ of the course is outlined; 
(b) the manifestational level which is concerned with ways in which a 
student’s achievement of an objective can be demonstrated; and (c) the 


operational level which defines an objective in terms of the precise means by 
which it is to be assessed. 


Scriven’s classification of the conceptual and manifestational levels is 
outlined below. The operational level was not treated by him in any detail 
but we shall discuss it later. 


CONCEPTUAL DESCRIPTION OF EDUCATIONAL OBJECTIVES 


1. Knowledge of: 
(a) Items of specific information including definitions of terms in the field. 
(b) Sequences or patterns of items of information including sets of rules, 
procedures or classifications for handling or evaluating items of informa- 
tion (we are here talking about mere knowledge of the rule or classification 
and not the capacity to apply it). 
2. Comprehension or understanding of: 
(a) Internal relationships in the field, i.e. the way in which some of the 
knowledge claims are consequences of others and imply yet others, the 
way in which the terminology applies within the field; in short what 
might be called understanding of the intrafield syntax of the field or 
subfield. 
(b) Interfield relations, i.e. relations between the knowledge claims in this 
field and those in other fields; what we might call the interfield syntax. 
(c) Application of the field or the rules, procedures, and concepts of the field 
to appropriate examples, where the field is one that has such applications; 
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this might be called the semantics of the field. 
3. Motivation (attitude/values/ affect): 

(a) Attitudes toward the course, e.g. acoustics. 

(b) Attitudes toward the subject, e.g. physics. 

(c) Attitudes toward the field, e.g. science. 

(d) Attitudes toward material to which the field is relevant, e.g. increased 
scepticism about usual advertising claims about ‘high fidelity’ from 
miniature radios (connection with 2 (c) above). 

(e) Attitudes toward learning, reading, discussing, inquiring in general, etc. 

(f) Attitudes toward the school. 

(g) Attitudes toward teaching as a career, teacher status, etc. 

(h) Attitudes toward (feeling about, etc.) the teacher as a person. 

(i) Attitude toward class-mates, attitude toward society (obvious further 
subheadings). 

(j) Attitude toward self, e.g. increase of realistic self-appraisal (which also 
involves cognitive domain). 

4. Non-mental abilities: 

(a) Perceptual. 

(b) Psycho-motor. 

(c) Motor, including, e.g. some sculpting skills. 


(d) Social skills. 
5. Non-educational variables: There are a number of non-educational goals, 


usually implicit, which are served by many existing courses and even by new 
courses, and some of them are even justifiable in special circumstances as, €.8. 


in a prison. 


MANIFESTATION DIMENSIONS OF CRITERIAL VARIABLES 


1. Knowledge: In the sense described above, this is evinced by: 
(a) Recital skills. 
(b) Discrimination skills. 
(c) Completion skills. 
(d) Labelling skills. 
Note: Where immediate performance changes are not discernible, there may 
still be some subliminal capacity, manifesting itself in a reduction in re- 
learning time, i.e., time for future learning to criterion. 

2. Comprehension: This is manifested on some of the above types of performance 
and also on: : í 
(a) Analysing skills, including laboratory analysis skills, other than motor, as 

well as the verbal analytic skills exhibited in criticism, précis, etc. 


(b) Synthesizing skills. , 
(c) Evaluation skills, including self-appraisal. 
(d) Problem-solving skills (speed-dependent and speed-independent). 

3. Attitude: Manifestations usually involve simultaneous demonstration of some 
cognitive acquisition. The kinds of instrument involved are questionnaires, 
projective tests, Q-sorts, experimental choice situations, and normal lifetime 
choice situations (choice of college major, career, spouse, friends, etc.). Each 
of the attitudes mentioned is characteristically identifiable on a passive to 
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active dimension (related to the distinctions expounded on in Bloom, but 
disregarding extent of systematization of value system which can be treated 
as a (meta-) cognitive skill). 

4. The non-mental abilities: All are exhibited in performances of various kinds, 
which again can be either artificially elicited or extracted from life-history. 
Typical examples are the capacity to speak in an organized way in front of 
an audience, to criticize a point of view (not previously heard) in an effective 
way, etc. (This again connects with the ability conceptually described under 
2 (©).) 


Scriven’s three levels of description can be used as a basis for the first three 
stages in a systematic approach to course design, and we return to this in 
Chapter XI. But Bloom’s scheme, which roughly corresponds to Scriven’s 
manifestational level, is less readily applicable. This is probably because 
Bloom’s taxonomy was originally intended for the analysis of examinations 
rather than for the formulation of objectives ab initio. If in designing a 
course one tries to go straight to the manifestational level, one is liable to 
arrive at rather segmented and unrelated groups of objectives and to have 
no clear guide-lines for deciding upon priorities. But if one begins at the 
conceptual level one is primarily concerned with the structure of the subject, 
interrelationships between principles are important, and it is possible to make 
decisions about what is central and what is peripheral. One is constructing 
some kind of cognitive map of what one wants the student’s eye view of the 
subject to be, and deciding which intellectual skills one wants him to have 
mastered and what attitudes one hopes he will have acquired. Then at the 
manifestational level one has to specify how one is to probe the student’s 
actual conceptual map and find out what his intellectual skills and attitudes 
really are. Finally at the operational level, one decides what one will accept 
as evidence of success or failure. What was originally implicit ha 
become totally explicit. 

Objectives at this operational level are often referred to as ‘behavioural 
objectives’, because ultimately objectives can only be assessed by observing 
some aspect of a student’s behaviour. Whether the student’s behaviour is 
observed in the formal context of a test or not, it is the only available indi- 
cation of his unobservable thought processes and Cognitive structure. Accord- 
ing to Mager, the characteristics of a behavioural objective are as follows [17]: 
(a) specification of the kind of behaviour which will be accepted as evidence 
that the learner has achieved the objective; (b) description of the important 
conditions under which the behaviour will be expected to occur; and (c) de- 


scription of how well the learner must perform to have his behaviour 
considered acceptable. 


To illustrate the difference between a manifestati 
operational objective let us take one of the objectives we used in our discuss- 
ion of Bloom’s taxonomy, ‘ability to recognize the point of view or bias of a 
writer in a newspaper account’, and attempt to operationalize it. One 


s now 


onal objective and an 


112 


The clarification of objectives 


possible operational objective might be as follows: ‘given a non-technical 
report (i.e. not science, business or sport) from a popular newspaper the 
student will list the facts reported, the inferences made from the facts, the 
additional assumptions introduced and the arguments based primarily on the 
additional assumptions. He will be expected to include at least 50 per cent 
of the teacher's list and to make no more than one mistake in his classifi- 
cation.’ Another possible objective might require the student to: ‘list 80 per 
cent of the adjectives which were value-loaded.’ Other relevant operational 
objectives could also be devised from the same objective at the manifesta- 
tional level and a list of all the relevant operational objectives could be very 
lengthy indeed. In developing a course one has to make some decision about 
which of these objectives is to be given priority and about what assessment 
gives adequate information on whether one’s objectives have been successfully 
achieved. Usually it will be best to go straight from the manifestational level 
to the actual instruments of assessment without trying to set out the whole 
universe of relevant operational objectives. But in certain circumstances, 
especially when an objective is both important and difficult to achieve, a 
thorough analysis of the possible operational objectives can be extremely 
helpful. 

It is important 
operationalizing objecti 
development of a course a 


in this context to emphasize the dangers of over- 
ves, We have already pointed out that initiating the 
t the manifestational level can lead to difficulty, 
but initiating it at the operational level can lead to disaster. The tendency to 
confine a course to those objectives which are easy to measure can be 
difficult to resist. If, however, one has already developed formulated object- 
ives at the manifestational level one can avoid the danger of lowering the 
level of one’s objectives, which is inherent in the process of trying to opera- 
tionalize them, by checking one’s operational objectives back against one’s 
original list of manifestational objectives. Any course that is assessed must 
jectives even though they are not recognized as such; 
nsure that these operational objectives are the right 
hem with the manifestational objectives. The criti- 
ted against those who attempt to clarify objectives 
have been that they make educational aims trivial, but this criticism is only 
valid for those who try going straight to the operational level. As Wood has 
commented [22]: ‘The complaint that teaching concentrates far too much on 
exercising the pupil’s memory was heard long before objectives were invented. 
A pledge to nurture more exalted talents, which is what stating objectives 
implies, can hardly fail to make some improvement.’ 

Scriven uses a classification scheme rather than a taxonomy and thus 
avoids the content v. process controversy over whether a curriculum should 
be based on using intellectual skills to build up an increasing understanding 
of the content of a discipline, or whether it should concentrate on develop- 
ing the intellectual skills or processes of a discipline and use the content 
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113 


Teaching and learning 


I~ wl 
~ 
1 Sg. se l 
l Sw Content ~~ I 
Cognitive I e | 
6 l | 
5 | | 
| l 
4 | 
Intellectual l p l 
skills 3 | Affective Intellectual j 
nl skills 
Content 2 
1 Affective 
Bloom's model The process model 
Fic. 1 


merely as illustrative material or data to be manipulated. Bloom, by devel- 
oping a taxonomy, emphasizes the build-up of intellectual skills upon approp- 
riate knowledge in a given content area. It is a content-based model but 
nevertheless one which assigns considerable importance to process objectives. 
Some recent curricula, however, have considered it more important to empha- 
size the transfer of intellectual skills from one content area to another within 
a given field and have developed a process model which places these skills 
on a separate dimension orthogonal to the content dimension. Both models 
include an attitudinal dimension (see Fig. 1). 

Naturally the process model is not lacking in content but it treats content 
as data to be manipulated rather than as facts to be learnt. This is well 


illustrated by the set of inquiry skills used by Fenton as the basis of his social 
studies curriculum [10]: 


Recognizing a problem from data. 

Formulating a hypothesis: asking analytical questions; 
remaining aware that a hypothesis is tentative. 

Recognizing the logical implications of a hypothesis. 

Gathering data: deciding what data will be needed to tes 
or rejecting sources on the basis of their relevance to t 

Analysing, evaluating, and interpreting data: selecting relevant data from the 
sources; evaluating the sources by (a) determining the frame of reference of 
the author of a source, (b) determining the accuracy of statements of fact; 
and interpreting the data. 

Evaluating the hypothesis in light of the da 
necessary by (a) rejecting a logical implication 
the hypothesis; stating a generalization. 


stating a hypothesis; and 


t a hypothesis; selecting 
he hypothesis. 


ta: modifying the hypothesis, if 
unsupported by data, (b) restating 


Many scientists have adopted a similar ap; 


t proach and even an elementary 
science curriculum has been based on process objectives. 
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Clearly the appropriateness of any given classification scheme will depend 
on one’s aims and priorities, and many people will not wish to use any of 
them. Our purpose in discussing them has been as much to illustrate the 
difficulties of formulating objectives as it has been to recommend specific 
procedures, though we have ourselves found it useful to use such schemes. 
Tt is our conviction that even when classification schemes are ultimately 
rejected the attempt to use them leads to a deeper understanding of the 
problems involved. 

This brings us back to the question with which this chapter began. Why 
are objectives important? There are three main arguments: (a) objectives aid 
communication; (b) objectives are essential for evaluation; and (c) objectives 
aid a rational and efficient selection of teaching and learning activities. Let 
us examine each argument in turn. 

Explicit objectives may improve communication between teacher and 
student, between students and between teachers. The student usually gets 
three conflicting views of the objectives of a course: one from the syllabus; 
one from his teacher(s); and one from the examination. Objectives which are 
unnecessarily imprecise can increase this conflict and lead to anxiety, lower 
performance and a bad self-image. Yet if teaching and learning are to form 
part of a single co-operative process the teacher and his students will need 
to share a common statement of objectives. In some cases this statement may 
be all the teaching that is required; because, given adequate resources, a 
student, as an intelligent being, can achieve them alone [18]. In others it will 
help to increase student initiative, to develop student capacity for self- 
evaluation and to encourage co-operation between students. 

The importance of objectives for co-operation between teachers should 
also be noted. The increasing emphasis being placed on the interrelationships 
between different areas of knowledge needs to be translated into the curricu- 
lum; and this has to mean more than expecting students to derive integrated 
patterns while their teachers preserve a segmented course structure. Yet 
courses cannot easily be linked together to form a coherent curriculum if 
their objectives are undefined. 

Evaluation in higher education tends to be associated with grading or 
discriminating between students, and it can fulfil this function irrespective 
of whether or not there is a mis-match between the objectives of the course 
and the methods of evaluation employed. Such a mis-match, however, mili- 
tates against improvement in the quality of teaching and learning. It is not 
uncommon for faculty to complain that their students learn everything by rote 
and do not think for themselves, although the examinations set by the same 
teachers encourage precisely this kind of behaviour [3]. The student is left 
to try and guess what is really required; and without any adequate feedback 
in the form of objective-linked evaluation to guide him as he learns. The 
most neglected aspect of evaluation, however, is its role in providing infor- 
mation about the quality of teaching. We have already emphasized the need 
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for improvements in the quality of teaching without increases in cost. Yet 
no one can even tell if any improvement has taken place unless it is possible 
to compare a statement of objectives with some form of assessment of how 
adequately they have been achieved. Increased scores on a test are of little 
use if the test does not measure the appropriate objectives. It cannot be too 
strongly emphasized that if evaluation is to contribute to problems of 
teaching and learning and not to remain merely an administrative con- 
venience for disciplining and grading students it will have to be based on 
precisely formulated statements of objectives. 

Our third and final argument concerns the role of objectives in the selection 
of teaching and learning activities. A traditional educational research study 
compares two methods of teaching physics to college freshmen and generalizes 
about the teaching of physics. The critical variable that is neglected is the 
precise nature of the objectives. In view of the wide range of possible types 
of objective it is unlikely that changes in method will have the same effect on 
all of them. A traditional psychological research study goes to the opposite 
extreme when it totally ignores the subject matter, compares two methods of 
teaching problem solving and generalizes about the teaching of problem 
solving. Once again the missing variable is the precise nature of the objectives. 
Given that knowledge is structured differently in different disciplines and 
that students are known to have differential aptitudes, it again seems 
naive to assume that conclusions about problem solving will necessarily 
transfer from one discipline to another. These two areas of research, the 
educational and the psychological, will only be brought together to solve 
important problems at the higher education level when educators and psycho- 
logists are able to describe objectives with a common language. 
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It seems natural to follow a chapter on objectives (that is, the problem of 
deciding what one wants to teach) with a chapter on evaluation, for that is 
concerned with finding what one has actually taught. Yet in higher education 
this is not the context in which evaluation is normally conceived. Evaluation 
is invariably associated with examinations, with the labelling, grading, and 
failing of students. This traditional role of evaluation may provide informa- 
tion to guide selection decisions; but selection decisions, after all, are not the 
only decisions with which higher education is concerned, 

We define evaluation as the assembling and analysis of evidence prior to 
decision-making; and in any particular instance the nature of evaluation 
will depend on the kind of decision then being made. Therefore discussion 
of the role of evaluation in higher education needs to consider the whole 
range of decisions and not just selection decisions. In this chapter, however, 
we shall be concerned primarily with educational decisions and not with 
purely administrative decisions; and these educational decisions can be 
divided into four main categories: 
Selection decisions: selection for higher education; selection for graduate 

work; selection for employment; and placement decisions, 

Curriculum decisions: decisions about what to teach; decisions about how to 
teach. 
Guidance decisions: student decisions about what subjects to take; what 

career to choose; etc. 3 
Short-term decisions: decisions made by teacher and stu 

and learning; diagnostic decisions. 

Selection decisions have such important conse 
pupil that ‘equality of treatment’ has always be 
ration [3, 11]. The validity of selection decision 
they select the right people and emphasize 


dents during teaching 


quences for the individual 
en the predominant conside- 
s (that is, the extent to which 
the right characteristics) has 
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received much less emphasis [8, 14]. One remarkable feature of the present 
system in most countries is the extent to which evaluation for selection is 
oriented towards the production of a single indicator, whether it be the grade- 
point-average or the class of degree. Such indicators have been shown to be 
exceedingly poor predictors of subsequent performance on most types of 
job, including even advanced academic research [9]. This is not surprising in 
view of the wide range of objectives being evaluated, the great differences 
between students, and the variation in marking standards between examiners, 
or even between the same examiner’s performance on different days. Yet it 
imposes restrictions on evaluation practices which are scarcely tolerable. In 
what other context could it be considered meaningful to attach similar numer- 
ical values to historical judgement, the application of statistical techniques, 
the analysis of mechanical structures and a knowledge of the metabolism of 
glucose monophosphate? 

Curriculum decisions are based on two kinds of evaluation, intrinsic 
evaluation and performance evaluation. Intrinsic evaluation, which is 
essentially an armchair activity, is concerned with the analysis of an existing 
or proposed curriculum in order to discern its likely effects. These may be 
planned effects related to either stated or implied objectives or they may be 
unplanned effects. Performance evaluation is concerned with finding out to 
what extent these effects are realized in practice. It includes both an assess- 
ment of the extent to which intended objectives have been achieved and an 
attempt to detect whether there have been any unintended outcomes. Clearly 
the ideal situation is one in which the standard of performance on intended 
objectives is high and there are no undesirable side-effects; though even in 
this situation the decision could be to go for a more ambitious set of objectives 
rather than maintain the status quo. When, however, there is a mis-match 
between intended objectives and actual outcomes there are two alternative 
lines of action. One can either modify the objectives or attempt to change 
the curriculum. 

Changing the curriculum can be said to involve either changes in what is 
taught or changes in how it is taught, but in practice it will involve both. 
This is why we refer to curriculum decisions rather than to content decisions 
or method decisions. This interdependence of content and method stems 
from the complex nature of the learning process. Any learning situation is 
relevant to a number of objectives. At the very least it is likely to affect a 
student’s knowledge of specifics, his understanding of the field in general and 
his attitudes towards it. For example, the way in which we teach a student to 
apply Newton’s Second Law will affect other objectives besides that of being 
able to apply Newton’s Second Law. It affects the student’s understanding of 
the law and its relationship with other generalizations about bodies in motion, 
it affects his attitudes towards the subject of physics, and probably a number 
of other objectives as well. If then we change the way we teach in the hope 
of improving the student’s ability to apply Newton’s Second Law, we are 
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likely at the same time to affect his performance on these other objectives; 
and the change may not necessarily be beneficial. Unless all these different 
outcomes are affected in the same way and to precisely the same extent, the 
student performance profile along these different dimensions will be altered. 
Changes in method will not only cause changes in the level of performance 
but changes in the kind of performance. What is taught and how it is taught 
are inevitably interdependent. 

Clearly curriculum decisions need evidence from performance that can be 
related to all the likely outcomes and not just the intended outcomes. One 
of the purposes of intrinsic evaluation is to ensure that performance evalua- 
tion meets this need, i.e. that the methods being used to assess performance 
provide the right kind of evidence. Otherwise, unintended outcomes will fail 
to be detected. More seriously still there could be a gross mis-match between 
the instruments used for assessment and the outcomes they are supposed to 
assess. This mis-match is particularly common when the main purpose of the 
assessment is to provide information for selection decisions rather than 
information for curriculum decisions; which can easily lead to an over- 
emphasis on reliability at the expense of validity. For example, a set of short- 
answer questions or a three-hour examination may be more reliable than a 
project or a dissertation, but they may not measure qualities of persistence, 
initiative and originality which might be considered more important, 

Guidance decisions need yet another set of evidence, though naturally 
there is some overlap with the information requirements of selection decisions 
and curriculum decisions [1]. Much of the evidence, 
to aptitudes and achievement, has to be obtained 
are primarily designed for other purposes, 
as a basis for selection decisions. This infor 
of single scores rather than in the form 
differential performance on different kinds 


will always be at least 
J or Hie: ovided. We shall return 
to this problem later. Meanwhile it is important to note that each use of 
evaluation we have considered so far has served a different decision-making 
agency. Selection decisions are made by employers or by University adminis- 
trators, curriculum decisions are made by teachers and guj isi 
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decisions are fundamentally student decisions, the short-term decisions which 
constitute the framework of the teaching-learning process fall into both cate- 
gories. The teacher continually makes decisions as he teaches, the student 
continually makes decisions as he learns. Ideally many of these decisions are 
co-operative; in practice many of them are not even compatible. The student, 
for example, may decide not to attend. The teacher may decide to teach 
something already understood by the student or something beyond his 
comprehension. The process which guides both sets of decisions is evaluation 
and the extent to which teacher and student make the same evaluations 
determines whether their decisions are co-operative or the converse. 

In discussing evaluation it is easy to concentrate on the formal aspects and 
forget that informal and subjective evaluation is a normal and essential part 
of one’s daily life. One is always making decisions about what one is doing; 
and these decisions are usually based on a constant flow of information about 
what is going on and how one’s plans are working. Each decision can be said 
to be based on an evaluation which compares one’s assessment of the situation 
with one’s objectives; and this basic pattern applies both to semi-conscious 
minute-by-minute decisions and to critical decisions which require weeks of 
deliberation. Life in the class-room or lecture-hall is no exception; for there 
decisions are also constantly being made by both students and teachers. The 
question of whether to evaluate is meaningless because evaluation is always 
going on. The key questions are how to bring some of the evaluations that 
are already taking place to the conscious level and how to find means of 
improving them. Semi-conscious evaluation cannot itself be evaluated. 

While teaching and learning is proceeding the student will be continually 
making decisions. Some will be decisions of attention (to his work, to his 
teacher, to his neighbour, to his private thoughts, etc.); some will be decisions 
of action (to talk, to write, to move, etc.); some will involve judgement (is 
this valid, is it meaningful, is it important, is it interesting?). All these 
decisions will be guided by the student’s own evaluation, based on the 
student’s own objectives and the student’s assessment of whether he has 
achieved them or is likely to achieve them. Effective communication between 
student and teacher will need to be based on common views about objectives 
and common views about the assessment of performance related to those 
objectives. 

In the last chapter we discussed the selection of teacher objectives. The 
selection of student objectives proceeds along rather different lines. Four 
important factors affect the student’s choice: 

The extent to which the teachers objectives are clearly perceived. This 
depends partly on the extent to which the teacher has clarified and 
communicated his objectives and partly on the extent to which the teacher 
is consistent about his objectives in describing them, teaching them and 
assessing them. 

The intrinsic interest or value of a piece of work which makes him want to 
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pursue it for its own sake. This can be influenced though obviously not 
totally determined by the nature of the teaching. 
The extent to which he sees an objective as part of some larger and highly 
valued objective. This also can be influenced by the teaching. 
The estimated probability of success. This depends partly on the success of 
the teaching and partly on the student’s self-evaluation, 
Only when all these factors are favourable will teacher objectives and student 
objectives be likely to coincide, Otherwise there will be a conflict of interests. 
The student’s assessment of his performance on these objectives will also 
be critical; and one of the most important functions of teacher assessment 
will be to support the student’s gradual acquisition of standards of judgement 
and to serve as a final check against which the student can match his own 
assessment. Teacher assessment will also be the main vehicle for the commu- 
nication of objectives, because it is in the assessment situation that objectives 
become most precise and are taken most seriously. Thus teacher assessment 
can help the student in three important ways: it can help clarify the teacher’s 
objectives, it can inform him how successful he has been in achieving those 
objectives and it can communicate the teacher’s standards of judgement. 
Assessment can also help the teacher by providing information about how 
much his students have learnt and by detecting important deficiencies in their 
performance. This contrasts with the traditional use of assessment as a moti- 
vational device. There is no need to neglect this motivational aspect of assess- 
ment but it can be dangerous if it is allowed to become predominant. Tests 
or assignments given primarily to get the students to work may have deleter- 
ious effects by giving the student a false conception of the teacher’s objectives 
or by giving inadequate feedback about his performance. Moreover the stick- 
and-carrot concept contradicts what many people consider to be a major aim 
of higher education—that is to create independent self-motivating, self- 
evaluating learners. The main factors which determine the form of assess- 
ment used during teaching and learning should therefore be: (a) the need to 
include all the important objectives; (b) the need to provide the learner with 
adequate information about the nature and level of his performance; and 


(c) the need to provide the teacher with information to help him fit his teach- 
ing to the needs of his students, 
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teachers and students; and also provide some evidence for curriculum de- 
cisions and guidance decisions. But the assessments which come at the ends 
of courses and are used primarily for selection purposes are not often per- 
ceived as part of the teaching-learning process in spite of their considerable 
effects upon it [2]. These end of course assessments, usually referred to as 
examinations, affect the general pattern of teaching and learning in a number 
of ways: 

Examined objectives tend to assume priority over non-examined objectives. 
This follows from the recognition by teachers, administrators, employers 
and students of the importance of examination results for a student’s 
career. It leads to conflict whenever there is a mis-match between the 
objectives which are examined and the objectives which are communicated 
before or during teaching [13]. It also gives rise to the not unusual situation 
where faculty complain that their students cram for examinations instead 
of trying to understand the subject. Short cuts to higher performances 
such as question-spotting and over-reliance on a few key books defeat 
their teaching objectives. The fault lies not with the students but with the 
examinations. 

The conditions of performance in many examinations can distort the intended 
objectives. Even when the objectives which the examination is intended to 
measure are perfectly matched with those of the course being examined, 
they are liable to be distorted by the nature of the examining procedure. 
By restricting access to reference material, by imposing severe limitations 
of time and by creating conditions of anxiety, the traditional examination 
procedures are likely to promote memorization and regurgitation at the 
expense of comprehension and understanding. 

Examinations can inhibit self-evaluation. If the critical test of a student’s 
performance is impersonal and apparently arbitrary and, as is usually the 
case, the student receives little feedback about the nature of his perfor- 
mance, he will be more inclined to perceive himself as a pawn in the 
system than as a self-motivating self-evaluating individual. This feeling of 
inadequacy is enhanced by the fact that most students think that they have 
not had a chance in an examination to show their best performance. So 
even if the examination does provide a realistic assessment, the student will 
be less likely to accept it as such. 

There is no useful purpose in reviewing methods of examining in this chapter 

when several excellent reviews are already available [3, 4, 5, 10, 12, 15]. 

But it is worth summarizing the three main criteria by which examination 

methods should be chosen: (a) their predictive validity, i.e. the usefulness of 

the evidence they provide for selection decisions; (b) the extent to which they 
also provide useful information for curriculum decisions and guidance 
decisions; and (c) their effect on the teaching-learning process. 

The discussion on the use of evaluation to support curriculum decisions 
and short-term decisions during teaching and learning will be continued in 


123 


Teaching and learning 


the next three chapters, and will perhaps help to dispel the inevitable asso- 
ciation of evaluation with examinations and with selection decisions. This 
partly arises from the fact that selection decisions are unavoidable and 
therefore assume priority over curriculum decisions which are avoidable. 
Yet, if the fundamental aims of higher education as it plans for the future 
are to predominate over the exigencies of keeping the system running, the 
Parkinsonian principle that unavoidable decisions take priority over avoidable 
decisions regardless of their respective importance will need to be replaced 
by the principle that the total cost (including time) of making a decision 
should be commensurate with the importance of the decision [7]. Such a 
change would enable us to regard evaluation with a proper Perspective as 
serving all kinds of decisions and not just selection decisions. For the ad- 
ministrator, evaluation is the key to the optimum use of teaching resources. 
For the student, evaluation is the key to self-evaluation. For the teacher, 
evaluation is the key to professionalism, for applying the same intellectual 
standards to his teaching as he applies to his research. 
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Discussions on teaching methods tend to be plagued by overgeneralizations 
both with respect to the way they are classified and with respect to the way 
they are evaluated. It is normal, for example, for teaching methods to be 
classified into four, five or even six categories on the basis of the size of the 
group and the presence or absence of dramatic instrumentation such as 
television, These Categories are then compared on the assumption that the 
variation between categories is much more important than the variation within 
categories. This assumption is rarely justified by the evidence. Evaluation of 
teaching methods also tends to be confined to one or two dimensions, usually 
the score on a single test and sometimes the student’s rating on an attitude 
questionnaire. Yet this assumes that there is no significant relationship be- 
tween how you teach and what wou teach, i.e. that the method which proves 
best for one kind of objective will also be best for all other kinds of objective, 
which is another unlikely assumption [1 3, 20, 29]. The question of cost also 
affects judgements about teaching methods. Though in practice it often de- 
termines which method is selected, in theory it tends to be totally ignored and 
many research studies are more concerned with comparisons on the basis 
of equal contact time than they are with comparisons based on equal cost. 

The purpose of this chapter is to create a framework for discussion which 
avoids these often unjustified assumptions and generalizations. It therefore 
attempts to characterize teaching methods along a number of different 
dimensions, quoting research findings where it is considered necessary to 
demonstrate the importance of a dimension which might otherwise be 
ignored. A brief discussion of criteria for evaluating teaching methods will 
then be followed by a summary of the research evidence, Finally, we add 
our own recommendations: these go beyond the very limited research evidence 
but are nevertheless reasonable extrapolations from what is now known about 
teaching and learning. 
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The following six dimensions are considered to be important for the 
description and classification of teaching methods: the composition of the 
group; characteristics of group members; modes of interaction between mem- 
bers of the group; the nature of the material resources available; the modes 
of use of those resources; time factors, i.e. preparation time, contact time, 
follow-up time, etc. These dimensions are not entirely independent and 
there is no suggestion that all combinations are possible. In the group 
consisting of a single student, for example, the third dimension relating to 
modes of interaction between members of the group would obviously be 


irrelevant. 


COMPOSITION OF THE GROUP 


The group usually contains two teachers, one teacher or no teacher and it 
may contain any number of students. The teacherless situations most common- 
ly found are the large group watching television and the student working 
by himself. The use of teaching assistants when classes are watching television 
has been shown to have no effect, so this appears to be a genuinely teacher- 
less situation. Learning also takes place in informal meetings between small 
groups of students and the use of planned teacherless groups has also been 
reported, These groups appear to have been useful when planned into a 
course and we believe that more use of them will be made in the future. 
A student’s colleagues often represent the least recognized, least used and 
possibly the most important of all the resources available to him. Until 
student unrest forced a fresh look at this matter, very few teachers ever 
considered the student as a resource; a search for ways of tapping that 
potential could be the most significant consequence of the current debate 
on student roles. 

When one teacher is present the possible modes of interaction 
(described in further detail below) are limited by the size of the group. 
It is therefore useful to classify groups into four types and to name them 
accordingly: 


Number Type Number Type 

of students of group of students of group 
1-3 Tutorial 15-32 Class 
4-14 Discussion group Over 32 Audience 


These names are often used to refer to groups which are slightly smaller or 
larger, but for the purposes of this chapter they will be used as defined above. 

Situations in which more than one teacher is present are rare but should 
not be neglected. Possibilities include discussion groups in which teachers 
with different backgrounds and perspectives participate, practical classes 
in which senior and junior teachers both advise, and lectures to which more 


than one lecturer contributes. 
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CHARACTERISTICS OF GROUP MEMBERS 


One of the major sources of variation in teaching method is the teacher. 
Distinguishable factors affecting teacher behaviour include the knowledge he 
brings to the situation, the extent and nature of his teaching experience, 
certain personality factors and certain teaching skills [3, 10, 36]. Some of 
these can be significantly changed by training, others cannot. Selection of 
teaching methods cannot therefore be separated from questions such as 
‘Do we need a training programme for college teachers?’ and ‘If different 
teaching skills are needed, can we allocate teachers in a way that builds on 
each teacher’s individual strengths rather than plays upon his weaknesses?’ 
Experiences with team teaching in secondary schools have given strong 
support for the view that different teachers do have strength in different 
aspects of the teaching process and that responsibilities can be at least 
partially allocated on this basis [34]. But the university situation is rather 
different because professionalization is associated with research skills rather 
than teaching skills. 

Student characteristics are also important. The knowledge students bring 
to the situation may have serious gaps, they may or may not have a mental 
map of the subject before they begin, they may or may not be motivated to 
learn [43]. Not only are these attributes important for each student but the 
extent to which they are shared is equally important. However, even if the 
group is relatively homogeneous on cognitive dimensions, there are likely to 
be important differences in the personalities and learning styles of the students 
involved, and there is much research to Suggest that these factors affect the 
teaching method which suits each student best [8, 45]. Too many discussions 
of ‘teaching’ have been conducted on the assumption that the teacher sets 
a reasonable norm (reasonable, that is, for ‘normal’ students) and those who 
have difficulty learning according to the norm are regarded as difficult 
deviants. The dimensions of convergent—divergent, 
and extrovert—introvert all affect the degree of unc 
of structuring which individual students prefer; and there is good evidence 
relating these factors to student performance as well as to student attitudes 
[15, 38]. The extent to which individual differences of this kind can be 
catered for will depend both on the constraints of the system and on the 
resourcefulness of the teachers concerned. It could even be an institutional 
objective to help students to learn in both structured and unstructured situa- 
tions. We return to these questions in the next chapter where we also discuss 
situations where heterogeneity has been shown to be advantageous. 


anxious—non-anxious, 
ertainly and the degree 


MODES OF INTERACTION BETWEEN MEMBERS OF THE GROUP 


Interaction between members of the group is most constricted in an audience 
group (over thirty-two students). Such a group is too large for a single teacher 
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to maintain effective contact by any means other than lecturing, and its size 
is relatively unimportant [19]. Practical classes of this size either have more 
than one teacher present or are effectively teacherless for most of the time. 
In the typical lecture situation verbal communication is entirely one-way 
and teaching skills such as voice projection and dramatization are at a 
premium. This pattern can be varied by having a second lecturer or a member 
of the audience ask questions to high-light conceptual difficulties or by stop- 
ping and setting questions for the audience to answer or discuss, either indi- 
vidually or in ‘buzz’ groups. If immediate feedback to the lecturer is consi- 
dered important, these questions can be put into multiple-choice format and 
the results transmitted back to the lecturer by means of coloured cardboard 
discs or electronic feedback devices (see Chapter IV). 

The lecture pattern can also be used with smaller groups and is not 
unknown even in the tutorial situation. But with numbers below thirty-two 
it becomes possible for students to question the teacher on a regular basis 
and for the teacher to question individual students. The group is still too 
large for students to question one another but it can be split into subgroups 
for the purposes of discussion or working with resources or both. If the group 
remains undivided the mode of interaction can be quite complicated to define. 
Relevant factors include the time spent by each participant in speaking, the 
extent to which students follow up each other’s questions or refer back to 
their teacher each time, the extent to which teacher questions elicit one word 
or extended answers and the general level of questions (i.e. factual, conceptual, 
evaluative, etc.). Activities such as role-playing, simulation and gaming are 
also possible with groups of this size [24, 39], Many teachers are restricted 
in their ability to interact with classes in different ways, but their repertoire 
can be extended by appropriate training. This problem has been tackled at 
Stanford University where they have made considerable use of television 
[2, 30, 37]. They record short segments of teaching and play it back to the 
teacher, who then reteaches a topic with different students and sees himself in 
action once more. Using this technique of micro-teaching (described in 
Chapter V) they have been able to improve teaching skills such as ‘using 
questions effectively, recognising and obtaining attending behaviour, control 
of participation and providing feedback’. 

With numbers of fourteen or less it becomes possible to have a discussion 
group in which members sit in a circle or round a table. When this replaces 
an arrangement with the teacher up front and students facing the front, it 
becomes much easier for students to interact with one another; and the 
teacher can if desired assume the humbler position of primus inter pares. 
Student-student interactions now become as important as teacher-student 
interactions and the level and number of them can differ greatly [35, 44]. 
Particularly important is the extent to which students genuinely listen to 
each other and follow up each other’s points rather than strive for their 
personal share of the limelight without regard for the progress of the group 
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as a whole. Research in the general area of group dynamics [11, 14, 24] has 
contributed greatly to our understanding of the interaction possibilities of 
discussion groups but its findings have only been applied by a few enthusiasts 
[1, 5, 9]. Most teachers in higher education do not possess group management 
skills appropriate to the discussion group situation, though there is consider- 
able scope for training in this area. In the meantime they tend to treat a 
discussion group as a small class or lecture audience because this is the way 
they are used to teaching, and also, because if they do attempt to break the 
pattern the students are unlikely to co-operate since student expectations of 
teacher dominance will have been determined by previous experience. 

The tutorial situation allows the greatest flexibility in student-teacher 
interaction, though this is not always realized in practice. Both the extent to 
which the teacher lectures and the extent to which his questioning gets the 
student involved in genuine explanation and discussion rather than just 
assenting are clearly important. Again, the student may come with expecta- 
tions of a passive role. 

The advantage of teacherless groups is that there is no longer any 
danger of the teacher monopolizing the conversation, anxiety is reduced and 
students are free to interact with one another. However, it is also important 
for the groups to be well briefed and carefully prepared, and it may take some 
time for students to learn to work effectively in this way [11, 24]. Some 
knowledge of group dynamics, for example, might be helpful to them. 
Leaderless groups have also proved useful in programmed learning situations 
Which we discuss more fully in the next chapter. 


NATURE OF THE MATERIAL RESOURCES AVAILABLE 


The use and misuse of resources for teaching and learning was discussed in 
Chapters IV, V and VI but in this section we wish to make one further 
point. If we disregard resources for practical work such as scientific equip- 
ment and materials, and computers in their role as calculating tools for the 
student, and concentrate on resources for communication, it becomes useful 
to distinguish between the functions of structured, unstructured and structur- 
ing resources. Structured materials include workbooks, programmes and the 
expository kind of film. They are primarily concerned with communicating a 
body of content (though not necessarily at a low conceptual level). Unstruc- 
tured materials include all forms of source material, printed, audio and visual, 
which can be considered to be information Presenting; and theory-presenting 
materials such as scholarly treatises, Structuring materials may be information- 
structuring as in an annoted bibliography or a transparency summarizing the 
possible areas on which a discussion might concentrate, question-provoking as 
in a list of questions or an anomalous film, or assignment-setting as in a 
set of problems or even the statement of objectives for a course, 

Some resources, such as textbooks, may serve more than one of these 
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functions but this is not necessarily very efficient, as Lumsdaine pointed out 
[25]: ‘Despite the venerability of the textbook as a medium of instruction, 
a case may be made for the position that it actually has two quite distinct 
functions—that of a reference source of information and that of a sequenced 
medium of instruction or learning. The basic requirements for these two 
functions differ fundamentally, as, for instance, in the need for sequencing 
and redundancy of information. With the development of programmed self- 
instructional media and concomitant improvement in the information-retrieval 
utility of handbooks, and similar reference sources, it seems possible that the 
next decade or so may witness the decline, if not the demise, of the textbook, 
as now conceived, in favour of programmed instructional material on the one 
hand and of the well-designed reference handbook or source book on the 
other.’ 


MODES OF USE OF EDUCATIONAL MATERIALS 


The ways in which materials are used in the teaching-learning situation can 
be categorized according to who selects the materials and who controls the 
materials [21]. Materials may be selected by the student, by the teacher or 
by some external producer, perhaps a television producer or a curriculum 
development team, and either the student or the teacher can control the 
materials by deciding when and where to start and stop and by determining 
the pace. Five of the six selector-controller combinations are outlined below. 
The sixth is only found in unusual political circumstances. 


Materials Materials selected by 
controlled by Learner Teacher Producer 
Learner Project Assignment Learning package 
mode mode mode 
Teacher Teacher Mediated 
presentation teaching 
mode mode 


The project mode is the situation where the student selects his own materials 
and uses them for some special project, task or essay; in the assignment mode, 
on the other hand, the selection is made by the teacher. Clearly there is no 
sharp division between the two and often a teacher will recommend rather 
than assign materials to a student or at least narrow his choice considerably 
by providing appropriate guidance. The learning package mode, where the 
materials have been selected by some outside producer but are controlled by 
the learner, is typified by correspondence courses and teach-yourself language 
packs, Though Oakland Community College and a few other United States 
colleges have made considerable use of this mode, it has until now been extre- 
mely rare in higher education. The advent of teleplayers which present motion 
pictures and can be used like audio tapes (see Chapter IV), combined with 
radical new ventures like the Open University in the United Kingdom, may 
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well increase the use of this mode significantly. The teacher presentation mode 
uses materials such as slides, chalk, overhead transparencies and short films 
to present visual information, to clarify points or to emphasize the main 
headings. The mediated teaching mode, in which the teacher is on film or 
on television, is a remote version of the same thing. It has the disadvantages 
of inflexibility and lack of human contact, but the advantages of being more 
ambitious in its use of resource materials, of being able to use an exceptionally 


talented presenter and of being better prepared, possibly even tried out and 
revised. 


TIME FACTORS 


For the teacher, time is spent in contact with students and in preparation; and 
his preparation time can be divided into immediate preparation which is 
necessary each time he teaches the course and long-term preparation which 
does not have to be repeated until he wishes to revise that part of the course. 
This long-term preparation can involve preparing lecture notes, inspecting 


aking television programmes, preparing 


to their creator!). When this long-term Preparation is pursued systematically, 
his is discussed in some detail in Chapter 


and undertaught in terms of quality; changi i 
the second. y; ging the first might help to correct 


EVALUATION OF TEACHING METHODS 


Teaching methods can be evaluated in terms of outcom 


i i ; es, (i.e. changes in 
student behaviour) or in terms of inputs (i.e. costs), » ( ges i 


or by some combination 
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of the two using cost-benefit analysis. Evaluation of outcomes has already been 
discussed in Chapters VII and VIII, which emphasized the wide range of 
outcomes which were both possible and desirable. These chapters also stressed 
the disadvantages of using a single index of performance to assess outcomes 
and suggested that an outcome profile was more likely to be meaningful. 
Unfortunately, much research on teaching methods has ignored this need and 
used a single performance measure; and it often gives very little indication of 
the nature of that measure. Since there is evidence to suggest that some 
methods are more appropriate for one kind of outcome and other methods 
more appropriate for another kind of outcome, research which fails to specify 
the learning outcomes in sufficient detail is virtually useless [27]. 

Costing methods are equally primitive. Time costs are usually limited to 
estimates of the proportion of a teacher’s teaching load allocated to a given 
course on the assumption that he is paid only for teaching and not for 
research. This gives different costs from those obtained from costing the 
time that he actually spends in teaching (preparation time included) and 
ignores factors such as the cost of student time. As mentioned earlier, 
little research has been devoted to comparisons of teaching methods on an 
equal-cost basis and this makes institutional decisions about teaching parti- 
cularly difficult. 

Although the cost-benefit approach is beginning to be applied to education 
at the macro-economic level, it is extremely difficult to apply at a micro- 
economic level within a given institution because both the total cost of a 
course and its total benefits are difficult to quantify. It is, however, possible 
to compare marginal changes in cost with marginal changes in benefit, 
though academic decision-making rarely proceeds in this way, perhaps because 
benefit is often conceived in terms of benefit to an ‘academic empire’ rather 
than in terms of benefit to the institution. 


EVIDENCE FROM RESEARCH 


Before proceeding to outline the evidence available from research on teaching 
methods in higher education, it is worth emphasizing the primitive state of 
our knowledge in this area. The position has not noticeably altered since 1963 
when Wallen and Travers commented that [42]: 

‘Studies which supposedly compare the effectiveness of two teaching 
methods are generally studies which compare two largely unknown conditions. 
It is hardly surprising that most such studies cannot be considered to be a 
major contribution to scientific knowledge, for they compare the effect of 
one vaguely defined condition with that of another... . 

‘Too often the designer of a teaching method has based an entire method 
on a single appealing principle. Such behaviour is analogous to that of the 
engineer who, in designing a machine, attended only to the laws of friction 
and neglected all other established laws of physics. The faults of design make 
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it futile to conduct studies comparing them with other teaching methods 
which are just as poorly designed. Such research merely reveals that all the 
methods compared are approximately equal in their ineffectiveness.’ 

From this viewpoint it is only natural that most prescribed teaching patterns 
should have been influenced much more by philosophical traditions, cultural 
traditions and the needs of teachers than they have been influenced by 
research on learning. 

We have already discussed research relating to improvements obtainable 
by marginal changes in method, e.g. the use of questions during lectures, 
training teachers to run discussion groups, etc., and research specifically 
relating to educational technology will be summarized in the next chapter. 
This section concentrates on research bearing on the selection of teaching 
methods. This does provide some useful evidence in spite of the methodolo- 
gical weaknesses already discussed. Most of the research of this type in 
higher education has concentrated on comparing the use of lectures with the 
use of classes or discussion groups. The American literature usually refers 
to a group of fifteen to thirty-two students, which we have defined as a 
‘class’, as a discussion group, but we will persist with our definition as it is 
more consistent with the interactions which can take place in groups of 
this size. Most of these comparisons give no significant differences on tests of 
knowledge, though a couple of studies have favoured the lecture, Several 
comparisons, however, have detected significant differences in favour of. the 
class on measures of critical thinking and attitude change [4, 17, 41]. There 
is also good evidence from a number of studies that student-centred discus- 
centred discussions on measures of motivation, 
attitude change and conceptual learning [26, 40]. This Suggests that it is the 
the critical factor and that the size of the group 
s it sets a limit on the possible modes of inter- 
rted by the evidence of Bloom who found that 
Opposed to students in discussion classes reported 
A mo classified as ‘irrelevant’ and ‘simple comprehen- 
ughts classified as relating to ‘self’, ‘other 
persons’ and ‘problem solving’ [12]. 
dies relate to the use of ‘independent study’, 
in the literature than ‘discussion group’. We 
a teacherless situation, though the American 


literature usually refers to an ‘independent study Programme’ which includes 
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technique; and (e) no real saving of instructor time was evident even though 
class-room time was significantly reduced in the experimental courses. 

Experiments at Colorado, however, showed that students on independent 
study with freedom to consult their teacher learned fewer facts and simple 
applications (no difference after three months) but were superior to students 
in conventional classes in making difficult applications and in learning new 
material [23]. At Michigan students learnt less facts after independent study 
but were more motivated towards further learning, as shown by a 
questionnaire and by their electing for more advanced courses in the same 
subject (psychology) [28]. Some short-term experiments have shown that 
students learn more facts from reading than attending lectures, but in general 
independent-study experiments have only been successful when considerable 
teacher support was given [6]. This suggests that it might well be more 
profitable to investigate means of training students for independent study and 
guiding their independent study experience than to continue with comparative 
research in situations where students and faculty are both unused to the 
problems of an independent study emphasis. 

In some English universities independent study with tutorial support is the 
main teaching method and the Oxbridge system is often admired. But there 
has been little research to determine its comparative effectiveness, mainly 
because those institutions using it are so committed to it that their faculty 
would be most reluctant to deny it to any group of students for experimental 
purposes. However, it is clear that at least some English tutorials fail to 
take advantage of the special modes of interaction that become possible in 
the tutorial situation. Many teachers have not yet learnt to get their students 
to make critical contributions and some tutorials approximate to mini- 
lectures. Moreover there has been little systematic exploration of the use of 
resource materials for independent study. 


TEACHING METHODS AS AIDS TO INDEPENDENT STUDY 


It has become a truism to say that attention should be focused on learning 
rather than on teaching but the implications are usually ignored. It is rare, for 
example, to find a course in higher education in which students do not spend 
considerably more time in independent study than in contact with a teacher. 
Yet a combination of lectures and independent study is invariably called the 
lecture method’ and a combination of discussion groups and independent 
study is called the ‘discussion method’. There is no ambiguity in this nomen- 
clature as the independent-study element is taken for granted, but it does 
support the tendency of teachers to define a course solely in terms of its 
contact hours. We consider, however, that it is more logical to reverse the 
conventional view and thus to define a course largely in terms of its 
independent-study element. When this is done it becomes possible to define 
teaching methods in higher education as aids to independent study. This 
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position is consistent with an emphasis on learning rather than teaching and 
it recognizes that the greater part of a student’s time is actually spent in 
independent study, and that when he leaves it will often be the only method 
available to him. 

In defining teaching methods as aids to independent study we have to 
make the distinction between material aids to independent study and teach- 
ing aids to independent study. We have already discussed material aids and 
it was pointed out that they can be broadly divided into three categories, 
structured materials, unstructured materials and structuring materials. The 
relative importance of these different kinds of material aids and of teaching 
aids such as lectures, tutorials, etc., will depend on the objectives of the 
course, and it is from this viewpoint that our final section on the selection 
of teaching methods and learning materials will be written. Many of the 
recommendations will not be fully supported by research evidence as this is 
scanty and unreliable, but in our view they are reasonable extrapolations 
from what is already known about teaching and learning. They could also 


be construed as hypotheses which future research could aim to support or 
refute. 


SELECTION OF TEACHING METHODS AND LEARNING MATERIALS 


The use of material aids to independent study has yet to be fully explored. 
Considerable use has been made of structured and unstructured materials, 
but little use of structuring materials. Let us consider a number of cases, If 
the objectives of a course are knowledge, comprehension and application 
over a limited range of examples, structured materials are likely to be the 
most effective. The programmed-learning literature gives good evidence for 
this. But if, as is not unusual in higher education, no suitable structured 
materials are available and it is uneconomic to develop one’s own, maximum 
attention needs to be given to the use of structuring materials. Structuring 
materials such as statements of objectives, conceptual maps and graded 
assignments with knowledge of results have all been used on occasions; but 
they have tended to be planned as addenda to lectures or classes rather than 
as important aids to independent study. For this latter use they have to be 


more detached, more carefully thought out and revised in the light of student 
experience. 


If, however, we are concerned with a different type of course in which the 


priority objectives are application of Principles and techniques to new kinds 
of examples and intellectual skills such as analysis, synthesis, evaluation or 
problem-solving, it becomes important for the student to be able to create his 
own structure. This does not necessarily mean that he should be left unguided, 
though many would hold that an important aim of higher education is to 
develop students who can learn entirely from unstructured materials without 
additional help. This independence is rarely achieved by throwing students in 
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at the deep end. A carefully planned destructuring, with first-term courses 
highly structured and final-year courses relatively unstructured, would appear 
to be the most appropriate way to achieve this objective of ‘learning how to 
learn’, and the planned use of structuring materials would undoubtedly assist 
this phasing-out process. 

The selection of teaching methods as aids to independent study also 
depends on the objectives they are intended to achieve. All of the following 
functions are sometimes required of teaching: (a) information presenting; 
(b) communicating objectives; (c) structuring the field; (d) explaining difficult 
concepts and problems; (e) motivating the student; (f) developing critical 
thinking; (g) developing alternative frames or reference; (h) changing atti- 
tudes; (i) encouraging originality; (j) developing self-evaluation; and (k) 
developing ability to solve problems. 

Of these functions (b) and (c) and possibly (d) and (e) are capable of being 
met by independent study if appropriate learning materials are provided. 
The lecture is not a very effective method of transmitting information 
and the communication of objectives, often cited by students as the main 
reason for attendance at lectures, can be accomplished by printed handouts 
[13, 31, 32, 33]. But it can be argued that a lecture or a set of lectures are 
particularly appropriate for providing a conceptual framework as a basis for 
independent study. For this purpose the advantages of lectures over a good 
textbook will clearly depend on the talents of the lecturer. A conceptual map 
which shows relationships with the field in diagrammatic form can also be 
helpful. 

The function of explaining difficult concepts and problems (d) is tradi- 
tionally assigned to the class because the teacher can explain slowly and the 
group is small enough to be able to interrupt and question him where 
necessary. A smaller group would normally be considered uneconomic for 
this particular purpose. If however the real purpose is to develop problem- 
solving techniques (K) in the student rather than just to ensure that he can 
understand and reproduce the solutions to certain limited types of problems, 
the small discussion group or tutorial is probably more appropriate because 
it allows sufficient teacher-student interaction for dissonance techniques to 
be used and for the process of problem solving to be discussed on an 
individual basis. It can also be argued that the role of the class as a vehicle 
for the explanation of given concepts and solutions could be more effectively 
and efficiently achieved by a programme, particularly if the programme was 
taken by students in small groups of two or three rather than independently. 

The last seven teaching functions on our list undoubtedly require contact 
with a teacher. For some of them it is clear that the smaller the group the 
better, for others the optimum size of group is probably the discussion group 
[16, 35, 44]. The role of motivating the student may be partially achieved 
by a lecturer with great inspirational qualities who can arouse great interest 
in his subject. But even with such inspiration the student may need to belong 
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to an identifiable group, to become absorbed in a specific project or to 
derive motivation from tutorial contact with a motivated teacher. 

The discussion group is probably the best method of developing critical 
thinking as the student is more likely to criticize his peers than his teacher 
and to justify himself against criticism from his peers. Similarly he is more 
likely to recognize alternative frames of reference when they become apparent 
in discussion and to change his attitudes when the group as a whole changes, 
Some forms of evaluation, particularly those relating to social skills, self- 
image, etc., may also be most effectively transmitted in discussion groups, 
but feedback relating to standards of judgement, etc., is likely to be much 
more meaningful in the tutorial situation. It is also possible for a tutorial 
to focus on a single student’s over-all performance and skills in a way which is 
never possible in a discussion group. This makes the tutorial the most effective 
means of evaluating a student’s performance and guiding his work. In 
addition to this the tutorial is the best group for encouraging originality, 
which may be much more difficult to foster in the critical atmosphere of a 
discussion group. 

The conclusion which follows from this analysis of the functions of teach- 
ing in higher education is that quality is at least as important as quantity in 
assessing the value of teacher-student contact time, and that the use of 
Structuring aids to independent study needs to be further developed. This 
Suggests that the traditional allocation of faculty time may not always be the 
most appropriate, It may be better to have smaller groups meeting less often. 
It may pay to devote some faculty time to the development of aids to inde- 
pendent study. It could also be useful to explore further the potentialities 
of scheduled teacherless groups where students could help one another. 
When teaching resources are particularly scarce a policy of saving on some 
courses in order to improve others would seem sensible, though the common 
pattern of devoting more resources to the final year ma 


; y not necessarily be 
the best. An investment in helping students learn to work 


: independently when 
they first enter higher education could well give a better pay-off in some 


situations. 
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X. Research in educational technology 


The term educational technology can be interpreted in two distinct ways: 
first, to describe the use of technology in education or, secondly, to imply 
the concept of a technology of education [16]. The former is concerned with 
increasing the use of equipment, the latter with improving the effectiveness 
of learning. In this chapter we are concerned with research relevant to the 
technology of education, of which one aspect is research into the effects on 
student performance of using technology in education. 

The concept of a technology of education implies a systematic approach to 
learning in which one tries to develop means to achieve given ends and persists 
in one’s attempts to find solutions to problems. Often one does not understand 
how or why a particular approach achieves the effect it does. But a successful 
method can be used even when it is not understood, and no one is going to 
wait for the research which explains the whys and wherefores. Take, for 
example, metallurgy. It was a technology for thousands of years and 
only recently become a science. A science of learning is now beginning to 
emerge but as yet it has only a little to offer to the practising teacher. The 
basic experiment which compares method A with method B takes one little 
further when neither method is particularly good. If one starts to improve 
method A then one has to do the comparison all over again, and one could 
also improve method B and get yet another result. As Wallen and Travers 
commented [65]: ‘These studies . . . are comparable to the effects made by a 
mediaeval physician to determine which of two herbs had the greater curative 
value, when he had no knowledge of the chemistry, physiology or pharma- 


cology involved.’ 


The sceptical teacher has always said that educational research is of little 


help and that even the best research only confirms what is already known by 
experience. One way of looking at the technological approach is to consider 
it as a-method of institutionalizing experience by trying to use it more 
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systematically. Experience comes from trying something out, seeing what the 
problems are, changing it where necessary and trying it again, and it is this 
process of using information from try-out as a basis for further improvements 
that characterizes the technology of education. As Leith comments [38]: 
‘In the absence of scientifically established principles, educational technology 
implements techniques of empirical testing to improve learning situations.’ 

This point is perhaps best illustrated by a simple model (Fig. 2) for the 
development of a teaching topic. 


Obtain and 


Define objectives —> Decide method > prepare 


resources 


i 


Have 
objectives 
been 

achieved ? 


<— ——__ Try out 


f 


Fic. 2 


This development cycle consists of deciding what to teach and how to teach, 
preparing to teach, trying out one’s chosen approach and then evaluating it. 
Fai ure to achieve all one’s goals leads to a modification of goals, or to a 
change in method or to further preparation with attention focused on marginal 


improvements, We develop this model further in the next chapter when we 
discuss course development in detail, 


The emphasis which educat 
cycle does not however mean th: 
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There are three main kinds of research studies in educational technology: 
comparative effectiveness studies, basic studies and process studies. The 
comparative effectiveness studies compare alternative methods and provide 
some evidence relevant to the selection of method. The basic studies are 
highly analytical and seek to explore learner variables and variables within a 
given method rather than variables between methods. The evidence from 
these basic studies relates partly to method selection but mainly to the design 
of learning situations once the method has been chosen. The process studies, 
however, relate not to the design of learning situations but to their 
improvement. It is these studies which must provide the justification for the 


development cycle and the ‘technology of education’ approach. 


COMPARATIVE EFFECTIVENESS STUDIES 


In Chapter X we discussed the comparative effectiveness of teaching methods 
but postponed discussion of studies on the new media and on programmed 
learning. Since most of the comparative studies with new media have com- 
pared them with the lecture, it was important to examine the lecture in the 
conventional context first, where it has to compete with other traditional 
methods. Studies comparing the effectiveness of television with conventional 
instruction (usually lectures) represent much the largest category and have 
tended to find no significant differences. Schramm, summarizing 100 studies 
at the higher education level, found that 84 showed no significant differences 
in achievement, 3 favoured television and 13 favoured conventional instruc- 
tion [58]. Attitudes of college students were sometimes negative but depended 
upon the subject, the teacher and the viewer. Similar results have been 
obtained when the use of film has been compared with conventional teaching 
[45, 57] and two studies by Popham in which the lecture clement of a course 


was replaced by sound recordings also gave no significant differences (55, 56]. 

Most reviewers of these comparative effectiveness studies have concluded 
that there are usually no significant differences in achievement between the 
use of television or film and the lecture, but that there are often slight atti- 
tudinal preferences for the face-to-face situation (8, 13]. McKeachie however 
has come to a conclusion less favourable to television and his argument is 
worth quoting at length [46]: ‘Taking the results of all research on television 
instruction, we feel safe in concluding that television instruction for a 
complete course is inferior to classroom lectures in communicating inform- 
ation, developing critical thinking, changing attitudes, and pete m 
in a subject but that this inferiority is probably not great. This conclusion 
may surprise the reader who has seen publicity Teleases Teporting no 
significant differences between classroom and television instruction. In our 
consideration of methodological issues, we noted the logical fallacy in conclud- 
ing that no difference exists because the difference found was not great 
enough to disprove the null hypothesis. This is particularly pertinent here 
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because a review of a number of studies of television leaves one with quite 
a different conclusion than he might draw from a review of just one. In 20 
of the 26 well-controlled experiments reviewed, conventional classes were 
superior to television classes in achievement. Although few of the differences 
were statistically significant by themselves, simple application of the sign-test 
indicates that the differences were not random. In contrast with research 
comparing other instructional methods, the consistency of results favoring 
conventional instruction over television is unusual. When one weighs heavily 
the necessity for accommodating higher education to large numbers of 
students, however, the differences between television and conventional 
instruction seem very small. It may be that researchers are reluctant to 
report findings contrary to the hypotheses of the foundations that support 
them, and their reports are thus as gentle as possible. 

Studies comparing the effectiveness of programmed learning with conven- 
tional teaching have been a little more conclusive. One-third of the college- 
level comparisons made by Schramm in 1964 favoured programmed learn- 
ing and none favoured conventional teaching [59]. Hartley’s review in 1966 
used three measures, time taken, test result, and retest result [27]. Though 
he criticizes all the studies on methodological grounds, it cannot be denied 
that taken as a whole the evidence in favour of programmed learning is 
considerable. 


His data for university-level comparison studies are given in Table 2. 


TABLE 2 
Programmed | i toni i P; d N ing 
TTAR RNE Number cae No significant difference Prostamirce earn 
of studies —————— —————— ——— 
Number % Number r Number % 
Time taken 19 11 58 4 21 4 21 
Test result 25 11 44 14 56 0 0 
Retest result 4 3 75 1 25 0 0 


A CRITIQUE OF COMPARATIVE EFFECTIVENESS STUDIES 


Most reviews of comparative effectiveness studies have been critical of this 
type of research but have had little effect on stemming the flow of papers. 
It is perhaps inevitable that each new device or technique should be subjected 
to a kind of ‘comparison test’ as a condition of entry into the educational 
repertoire, and not even surprising in view of the obvious methodological 
deficiencies of most of such tests that people should wish to conduct their 
own comparison test rather than accept the findings of others. But many 
comparison tests probably have a further purpose which is not even research 
in the strict sense and explains why so many projects are in essence repeated 
in situations where it is unlikely that anything significantly new will emerge. 
What is loosely called ‘research’ is often a concealed form of innovation: 
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the term ‘research’ is used to give protective coloration (and secure funding) 
for what are actually development projects. We probably have to resign our- 
selves to many more such studies in the future. But nevertheless we shall 
continue to emphasize their shortcomings. 

Criticisms of comparative effectiveness studies are of two main types, those 
which criticize them on methodological grounds and those which criticize 
them on utilitarian grounds for trying to answer the wrong questions. The 
first and most frequently invoked methodological criticism relates to the 
Hawthorne effect [54]. McKeachie comments [46]: ‘Sometimes students react 
to a new method with enthusiasm, at other times, with outraged hostility. 
A hostile reaction seems particularly likely when students taught by a new 
method know that they are competing on examinations with students taught 
by traditional methods. In any case, it is difficult to know how much of student 
improvement (or loss) in learning may be accounted for by emotional reaction 
to a new and different method and how much we can expect when the new 
method is routine. This “Hawthorne effect” influences professors as well as 
students. How many new curricula, new courses, OF new teaching methods 
have flowered briefly and then faded as the innovators’ enthusiasm waned or 
as new staff members replaced the originators?’ 

Other criticisms relate to problems of sampling and of establishing an 
appropriate control group. Such questions as equal coverage and emphasis 
of content, adequate sampling of the student population, and sample size are 
often ignored, and time is another variable that is rarely taken into account. 

Then there is the teacher variable: there is usually more variation between 
teachers than between methods. One way of trying to avoid this source of 
error is to get the same teacher to use both methods; however, he is still 
likely to influence the outcome, and getting several teachers to use both 
methods is an almost impossible task of salesmanship and organization. Even 
when programmed learning is being used, there is evidence to show that the 


attitudes of the teachers involved may significantly affect student performance 
[34, 51, 59]. Much teaching also takes place outside the ‘experimental’ or 
studies the methods being compar- 


‘control’ situation and in many comparison l ipi 
ed are only part of the total teaching. Studies on the effectiveness of television 


re Jlecture/discussion/independent study with 


for example often compa A 
d most of the learning may come 


television/discussion/independent study, an S o! 
dependent study with the lecture or television 


from the discussi i 
ssion or the In : 
jbution. McKeachie writes [46]: ‘Because 


making a relatively minor contr 
passing or excellent grades are SO important to students, they may compensate 
for ineffective teaching by additional study in order to pass the course 


examination at the level to which they aspire. Thus the effects of ineffective 
procedures may be masked or even misinterpreted when course examinations 
are used as criterion measures. Nachman and Opochinsky [53] provided a 
n they found differences between a small and 


neat demonstration of this whe : Set 
large class on surprise quizzes but no difference on a final examination. 
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When significant differences in achievement are found in an experiment, the 
difference may simply reflect the degree to which students in differing classes 
were able to find out the content of the examination and the degree to 
which it would determine their course grade. 

The criterion problem can also be treated as methodological. Nearly all 
comparative studies have used a single measure of achievement and, as was 
discussed in Chapter IX, it is at least as likely that one method will be 
better for some objectives and worse for others as it is that a single method 
will prove best for all possible objectives. 

Significant interactions have also been shown between teachers and object- 
ives: some teachers are better for some kinds of objective and worse for 
others. Often the criterion measures used as a basis for the comparison are 
themselves so unreliable as to mask significant differences between methods 
that might otherwise become noticeable, Comparative-effectiveness studies 
rarely publish the measures used and hardly ever give information on their 
reliability, so it is difficult to check these points. 

The second main line of criticism of comparative effectiveness studies is 
based on utilitarian grounds. It attacks them for claiming a false degree of 
generalizability and for trying to answer questions of no practical use. As 
Lumsdaine has repeatedly pointed out, conclusions from an evaluative study 
of a single set of lectures or films or programmes can only be applied to those 
particular lectures, films or programmes, and the generalization of the results 
to other lectures, films or programmes has, at most, the status of an untested 
hypothesis [43]. Of what use is it to an appointments committee selecting 
college teachers to receive an extensive series of research reports comparing 
the effectiveness of men and women teachers? They would only be con- 
cerned with the particular teachers who had applied and would know full 
well that their sample was likely to be atypical. They might even question 
the criteria of effectiveness. But they probably would not bother because the 


This point is particularly important i 
learning, whose principles are base 
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to be inadequate. But the programmer also has to select a medium or media 
of communication and he too tends to look for guidance to media research. 
All he perceives, however, are findings of no significant differences. 

Two explanations for these findings of no significant differences between 
media of communication have been put forward. The first suggests that signi- 
ficant differences do exist at the atomic level which cancel at the molecular 
level. This appears to be the view of Briggs, Campeau, Gagné and May [8]: 
‘When a single medium is used to present an entire lesson, unit, or course, and 
achievement resulting from this presentation is compared with achievement 
from essentially the same presentation by an alternative medium, it is quite 
feasible that each medium alternately succeeds and fails in supplying the 
(unspecified) array of learning events required for the various elements in the 
total learning task, Whether comparisons take into account effectiveness of 
media or methods, or identify special characteristics of learners and media 
which influence learning, it is furthermore quite feasible that over the duration 
of a lesson, unit or course, the net result of these alternate successes and 
failures, when expressed as total criterion test scores, is to conceal 
Teal differences which do exist. Hence, perhaps, the great preponderance of 
“no-difference” findings in media research.’ , , , 

These authors naturally look for research of practical use to basic studies 
Which ‘compare alternate media for a single instructional event’. — 

_ The second possible explanation is that apart from situations where 
information can only be transmitted in sound (e.g. music and comprehension 
Of a spoken language) or pictorial form (e.g. art, cell structure, animal 
t ehaviour) the medium of communication is unimportant. It is felt, for 
instance: that the extent to which preparatory effort is required from teaching 
staff to prepare learning materials is likely to have more result on the effect- 


iveness o i he form in which the materials are communicated; 
e and defining educational objectives, 


that when time i lassifyin 

A n time is spent on classifying ee 

Similar aback 4 may also occur; and that variation between teachers 

and between students, changes in methods of assessment and the degree to 
o dify the course design and materials 


Which s re used to mo i i 
tudent responses a e to effective learning than a straight- 


ma; e relevanc' hia 
red be = Dilay pa implies. The proponents of this point of 
View tend to look partly to basic studies but mainly to process studies for 
Te s 
Cree ger per ds to be made. Student attitudes towards teaching 
methods appear to be largely determined by social factors r the rE ins 
Which they perceive themselves getting personal at T on the 
effects of group size has always found student preferences or smaller groups 
e in effectiveness [11]. The degree to 


even when i detectable chang 
re is no ‘ pare Š 
hiss remanence eo as a personal medium of communication will therefore 


itudi i iami iversity [48] students preferred 
e attitud ortant. At Miami Universi 
television rece Maa at New York University [32] they preferred lectures, 
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but differences between lectures were probably far more important, New York 
students, for example, preferred television or a large class to a small class 
if they could be sure of having a good teacher and not have to take pot luck. 
These results point to the potential advantages of using television to make 
outstanding lecturers more readily available and as a method of reallocating 
teaching resources in order to allow more small-group teaching. Is there not 
a case for student participation in decisions of this kind? The potential for 
inter-institutional co-operation is also important and we return to this in 
Chapter XII. A questionnaire on a series of television lectures by an out- 
standing professor at Sussex University included the following results [47]: 
Q. Would you have preferred to have a live lecture given by another faculty 
member instead of the television recording? 
A. Yes, 11 per cent; no, 75 per cent; no strong opinion, 14 per cent. 
Q. Would you be willing to watch more lectures on television if this gave 


you the opportunity to hear and see outstanding lecturers from other 
universities? 


A. Yes, 94 per cent; no, 6 per cent. 


BASIC STUDIES 


In discussing basic studies we are primarily concerned with the psychology 
of human learning, an area in which there has been much more research than 
any other area covered in this book. Many of our readers, however, will 
ound in psychology and it is not our intention to give 
Space to psychological discussions which have been extensively reviewed 
elsewhere [3, 6, 12, 41]. We wish merely to high-light those aspects of the 
psychology of human learning which have immediate relevance to the pro- 
blems we have been discussing in the past few chapters. We shall consider 
three main areas of Tesearch: learner participation; the structuring and 


sequencing of learning situations; and the adaptation of learning situations 
to meet individual differences, 


In higher education, learnin 
activity and it is not unrea 
either with a teacher or with a fellow- 
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pendent study situation working from a book, workbook or programmed 
text. Activities such as questioning a teacher or fellow student or making 
discussion contributions were not possible. Some of these studies have 
concentrated on response factors, i.e. student activities during learning, while 
others have concentrated on feedback factors, i.e. with ways in which the 
resource can help the student to evaluate his response. 

Lumsdaine has distinguished three main types of response, implicit, overt 
and covert, and has defined them as follows [43]: ‘In ordinary reading, listen- 
ing to a lecture, or watching a film, responses are implicit rather than being 
explicitly evoked by specific questions or gaps which the student is directed 
to fill in. Explicit responding on cue need not, however, be overt (e.g. written 
or oral) but can be performed covertly or mentally. In this chapter, the 
term “covert response” is used to designate response acts which, unlike 
implicit responding to a text or lecture, are deliberately made as explicit 
answers to a question or other express invitation for response, but which are 
not performed overtly. Such responses may serve as active symbolic practice 
but afford a less clear basis for differential feedback to the student from an 
instructional program or teacher (and vice versa) than do overt responses,” 
There has been much research on the optimum type of response, though 
little of it has been at the higher-education level. But some definite conclusions 


have emerged: 

l. Explicit responding is supe 
responses are non-trivial an ; ; 

2. If the nature of the task is essentially response learning (e.g. learning a 


new word, a new shape or a new movement) then the responses should 
a . . 
not only be explicit but overt: overt responding is preferable to covert 


responding [44]. : , d , 
If, however, the responses are already in the learner's repertoire, as 1s 
usually the case in conceptual learning, the research is less conclusive. 
Some studies suggest that overt responding is better for difficult material and 
Covert responding for easy material [14, 23], and that overt responding is 


F ili i bject-matter and covert 
preferable when the learner is unfamiliar with the subj a 
responding when the learner is relatively familiar with the subject-matter 
[36, 40]. 
The problem of whether to PM 


rior to implicit responding provided that the 
d relevant [29, 33]. 


ovide knowledge of results to student 


Tesponses to questions is also unresolved. The weight of evidence now seems 
to support the proposition that knowledge of results is important when it 
Provides corrective feedback but not important as a motivational aid (or 
‘reinforcer’), Thus if the student is likely to be wrong or to be seriously 
uncertain about his correctness, knowledge of results is likely to help, but if 
the student knows he is right there is Jittle point in giving knowledge of 
results [3]. Student personality is also important: some can tolerate greater 
ambiguity than others [10] and agressive students perform best when they 
are not only informed about wrong responses but positively reprimanded [17]. 
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In lectures this need for explicit student responding can be met by asking 
questions or using special feedback devices (see Chapter IV) and there is 
evidence to support this practice. But the more usual form of student partici- 
pation is through note-taking. In spite of the almost universal practice of 
taking notes during lectures, there has been very little research into its 
effects. The evidence seems to indicate that taking notes interferes with 
comprehension as measured by immediate recall and retention, but serves as 
an important guide to subsequent revision [18]. There is also some evidence 
that the efficiency of note-taking diminishes fairly rapidly as the lecture 
proceeds [28]. But most of this research assumes that the main purpose of 
the lecture is to transmit information, a purpose for which it is manifestly 
inefficient, as we pointed out in our last chapter. The use of the lecture 
for structuring information has not been investigated experimentally and it 


would be difficult to do so, though it is practised with conviction by a 
number of faculty. 


Note-taking during independent stud 
which no evidence is available. 

To conclude our survey of research on student participation in the learning 
situation we shall briefly summarize findings on teacher-centred and student- 
centred discussions, Though varying definitions of teacher-centred and 
student-centred groups have been used, the evidence seems to suggest that 
teacher-centred methods lead to improved comprehension and more efficient 
information transmission, but that student-centred methods are better for 
higher-level outcomes. McKeachie summarizes the research studies thus [46]: 

In eleven studies, significant differences in ability to apply concepts, in 
attitudes, in motivation, or in gtoup membership skills have been found 
between discussion techniques emphasizing freer student Participation 
compared with discussion with greater instructor dominance. In ten of these 


the differences favored the more student-centred method. The eleventh had 
mixed results, 


‘In short, the choice of instructor- 
discussion techniques appears to depend 
one values outcomes going beyond acqui 
[it is] that student-centred methods will 

As a footnote we might add Thistlewaite’s finding of a significant negative 


correlation between a college’s productivity of Ph.D.s. in natural science and 
the directiveness of the teaching methods used [62]. 


The second set of basic studies we 
structuring and sequencing of learning 
able controversy and little agreemen: 


y is another universal practice on 


dominated versus student-centred 
upon one’s goals. The more highly 


sition of knowledge, the more likely 
be preferred.’ 


wish to discuss are concerned with the 
situations. This is an area of consider- 
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designs for any given series of learning situations. But there is no simple 
transformation from the structure of a subject as perceived by its experts into 
the categories of learning task as perceived by psychologists, and psychologists 
who think that this transformation can be achieved by a single mapping 
Operation are likely to run into difficulty. Psychologists tend to be more 
aware of learning-task differences within subjects but less aware of differences 
between subjects, whereas subject experts tend to be the reverse. 

The use of discovery methods in education has recently been re-emphasized 
by Bruner and others and has had considerable influence on school education 
but much less on higher education. Bruner defines discovery as ‘re-arranging 
or transforming evidence in such a way that one is enabled to go beyond the 
evidence so assembled to additional new insights’ [9]. The types of learning 
for which it might therefore seem appropriate are the attainment of concepts, 
the interrelating of concepts and methods of inquiring and problem solving. 
Discovery learning must be carefully distinguished from independent learning, 
Which involves the assembling of evidence, but does not necessarily lead to 


New insights above and beyond that evidence, and from inductive learning 
a generalization but does not 


Which leads a rough evidence to 
necessarily ener bin hig te that generalization for himself. What little 
Tesearch there has been on discovery learning appears to indicate that it is 
no more effective and often less efficient than giving the answer, when the 
Criterion is the ability to apply the discovered principle to new situations 
either immediately after learning oF several weeks later [3]. Leith, however, 
as shown that there are important personality effects: extrovert college 
Students perform best with a completely guided approach [39]. Tolerance 
of uncertainty seems to be essential for benefiting from a discovery approach, 
but one could regard this as a dependent variable rather than an independent 
Variable. The ability to tolerate uncertainty and Jearn from unstructured 
Situations can be considered as an educational objective in its own right and 
it may be of possible relevance to the fostering of fruitful discoverers. This 
Suggests that a careful and gradual destructuring might help some students 
to gain confidence and take greater jntellectual initiative, but no one has 
Studied this. It is not unreasonable however to suggest that the same per- 
Sonality variable is important in independent study, and long-term observations 
of independent study programmes have shown that it takes many students a 
Considerable period of time (up to two years) to adjust. No one in higher 
education has attempted to follow discovery-based curricula for a similar 


length > , 
The ien dence in favour discovery approach does not mecan 
extend to the inductive approach, which can be more A or ton 
Purposes in some circumstances. A good example is quoted by Leith [41] 
When he discusses an experiment by Szekely [61]: A 

‘Students were given either a set of principles in physics to. owed by 
demonstration of a phenomenon covered by the rules, or they witnessed the 


ofa 
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demonstration as a puzzling phenomenon and read the principles to help them 
to explain it. Two kinds of test were given: (1) finding the solution to a 
problem; (2) answering verbal test items. The principles + demonstration 
group were successful in the latter but most of them failed to solve the pro- 
blem. The demonstration-as-problem + principles group, however, solved 
the problem but failed the verbal test. Moreover, they were unaware that 
the test problem and the demonstration were related. Similar results have 
been achieved by others. 

‘In this experiment the content was the same (though ordered differently 
for each group). The mental activities engaged in by the two groups (how they 
learned) were different and the outcomes (what they learned) were also 
different.’ 

Another feature of sequencing is that it is possible to create conflict and 
interference between successive sections. There is both the normal problem 
of pro-active and retroactive inhibition whereby new information prevents 
one from remembering what came just before or just after, and the special 
problem which arises when successive topics require different schemata or 
learning sets. Ausubel found that these problems could be lessened by provid- 
ing ‘advance organizers’ at a more abstract level which help the student to 
fit the material into his cognitive structure [4]. But Leith has shown that a 
review between the sections which compares and contrasts them and gives a 
wider perspective is even more useful, and that, contrary to the usual practice, 
it could sometimes be beneficial in conflict situations to introduce the less- 
familiar material first [37, 41]. 

Two further points need to be made about problems of structuring and 
Sequencing. The first is to emphasize the importance in hierarchically 
organized subjects of the competencies which the learner brings to the learn- 
ing situation [19]. There is considerable evidence to show that as learning 


ect, it depends increasingly on the achievement of 


larger steps than introverts, 
The third set of basic stud: 
individual differences. We sh: 
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rates of learning has always been put forward as a traditional advantage of 
programmed learning, although it also applies to most other forms of inde- 
pendent learning. But Gropper and Kress have presented data to suggest 
that self-pacing can be non-adaptive to the needs of the learner, that some 
learners need to be speeded up and others need to be slowed down [24]. It 
needs a sophisticated device like a computer to present material at the 
optimum rate for each individual, but in the absence of such adaptive pacing, 
group-pacing can sometimes prove more efficient than self-pacing [35]. 
Group-pacing can obviously help to speed up slow learners but is likely to 
be less successful in slowing down the over-impulsive. Grouping students in 
pairs or small groups may, however, be a useful way of making the over- 
impulsive take a second look at a problem. We shall return to the question 
of grouping later, but meanwhile let us note that the fact that group-pacing is 
not necessarily less effective implies that group-paced media such as audio 
tape, film and television may not be any less effective because of their failure 


to adapt to differences in rate. 


‘One of the main advantages 0 
that it helps students with differences in 


f self-pacing in some situations may well be 
previous knowledge to accept the 
e slowly if they are in difficulty 


because they lack important prerequisites and move fast if they already 
know half the material. Most of the experimental studies on pacing have been 
in situations where previous knowledge was only of minor importance and 
may therefore have neglected this point. It may be better however to make 
a direct rather than an indirect adaptation to differences in previous know- 
ledge. We have already discussed the importance ina hierarchically organized 
subject of the competencies which the learner brings to the situation, and it 
would appear that self-pacing is a crude and relatively inefficient method for 
Catering for differences in learner competencies. Branching programmes 
attempt to cope with this problem by offering remedial instruction wherever a 
learner makes a mistake, but experiments have shown that they are not very 
successful in achieving this [5, 6]. The reasons are probably threefold: (a) the 
decision to branch is based on a single response from the learner; (b) the 
Competency is often not assessed in a relevant way; and (c) it is difficult 
to use the same question both as direct teaching for those that do not need 
to branch and as a test for those that might need remedial work. 


A computer can take many more factors into account but one still has to 
es to put into the computer. We believe that this 


find a i ision rul 
sore lhe oe ee ach be adequately solved without using a computer if 
learning situations are carefully embedded in a system of diagnostic tests, 
which ensures that each learner is properly prepared but not already pro- 
ficient [15]. — ae 
The problem of adaptation to 2 student’s ability has hardly been studied in 
d Pask have suggested that learning situations 


higher education. Lewis an l 
might be adapted to a student’s preferred error rate, but this has not yet been 
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tion to ability or previous knowledge achieved at present by placement tests 
may be sufficient. There is some evidence at the school level that students 
in mixed-ability pairs perform better than as individuals [1]. 

We have already discussed the effect of personality on preferred learning 
style, especially on tolerance for uncertainty. There are four ways of dealing 
with this. One is by gross adaptation: this involves providing both structured 
and less structured learning situations and letting the students choose. The 
second is by fine adaptation: this involves assigning different learning 
situations on the basis of personality tests and perhaps, when the programming 
problems have been solved, using a computer to adjust the error rate to an 
optimum level. The third method uses grouping, possibly the pairing of 
extrovert and introvert students, though this may be difficult in subjects 
where particular personality types predominate [2]. The fourth approach 
does not adapt to these differences but gives students both highly structured 
and open-ended learning situations on the grounds that an important aim of 


higher education is that a student should be able to learn from all kinds of 
learning situations, 


A CRITIQUE OF THE BASIC STUDIES 


to the criterion problem. 
Only some of them have taken care to specify the nature of the learning 


task and to relate their findings to it. There is also a similar tendency to over- 
basic studies do provide 


f, to apply their results to 
practical problems in the design of learning situations [8, 64]. We know 


at the higher education level. In other words 
to design better learning situati 
existing situations; but they cannot 


s t remove the need for empirical develop- 
ment to improve learning situations 


once they have been designed. 
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significantly improved. Empirical development has been shown to improve 
programmed texts [60], filmstrips [26], films [22, 49, 52], television pro- 
grammes [25, 63] and learning systems [50]. Studies by Silberman, Markle 
Gropper and Lumsdaine, Van der Meer and Tiemann, Paden and McIntyre 
are particularly well documented. Tiemann’s study is particularly interesting 
because the televised lectures had already been revised several times by 
conventional intuitive procedures, yet clarification of objectives and prepar- 
ation of appropriate tests, followed by further try-out and revision, led to an 
additional improvement of about 15 per cent. 


NEEDED RESEARCH 


The problems we have been discussing in this chapter have high-lighted the 
limited nature of our present knowledge and the need for further research. 
The kinds of research which seem to us to offer the greatest potential are 
further basic studies clearly focused on specific types of learning task, and 
long-term studies on the progressive destructuring of the curriculum and its 
effect on learning styles. To take the basic studies first, what we need for 
each particular kind of learning task and for each particular type of student 


are answers to the following questions: Se 
1. What is the optimum degree of student partici 
situation? 
What is the optimum structure and sequence? Ep 
What are the most appropriate media of ee 
i ide-effects or unintended outcomes: 

al peeled aiming at someting less than the optimum which 
i d more convenient? i , j 
We in wee pce the computer will be increasingly important in 
basic research of this kind, but would not be surprised if it turned out that 
the much-canvassed capability of the computer to adapt learning ad 
to individual students proved to be relatively unimportant for most learning 
tasks. , 

Though computer-assisted learning may be found only to be economic = 
Certain special kinds of learning task, we suggest that Si gag 8 
learning will become increasingly important and that it will help to a e 
the framework for long-term research studies. In the last two or z = 
Tepeatedly emphasized the desirability of helping students to ne ow ; 
learn by a progressive destructuring of learning situations as t ri P 
through higher education. A similar argument has been put oa y 
Jahoda and Thomas as a result ofa pilot study of student learning sty! es [31]. 
There is some evidence both that flexibility of learning style is important 
and that changes in learning style require long periods of time. So long- 
term studies are needed of the interaction between changing learning styles 
and changing kinds of learning situations. To anyone who regards the deve- 


pation in a given learning 


Seep 
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lopment of independent learners as one of the main aims of higher education, 
such studies must surely be given priority. 


16. 


17. 
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XI. Course development 


INTRODUCTION 


The previous four chapters have all been concerned with different approaches 
to the improvement of teaching and learning. The first was concerned with the 
clarification of objectives, the second with evaluation, the third with teaching 
methods and the last with the design of learning situations. All these appro- 
aches, if taken seriously, require a great deal of time, and some of the possible 
changes involve the development of special learning materials, yet another 
time-consuming activity. A number of questions arise. How much time should 
be spent in these kind of activities rather than in getting on with the teaching? 
What is the best way of tackling decisions about teaching? By what criteria 
do we allocate our limited teaching resources? What assistance do teachers 
need in carrying out these improvements? 

We believe that these problems can be approached systematically and that 
the most appropriate unit of teaching to tackle at any one time is the 
‘course’, which we define as ‘a separately time-tabled or separately assessed 
teaching-learning unit occupying from one half to one quarter of a student’s 
time over one, two or three terms’. Hence this chapter, which is intended to 
bring together the contributions of the previous four chapters, is entitled 
‘Course Development’. The Procedures suggested below have not been 
invented by the authors, or by anyone else for that matter. They represent 
the combined work of a number of institutions which have been concerned 
with these problems over the last decade [2, 3, 8, 9, 15, 16]. The first half 
of this chapter will be devoted to describing the process of course development 
and the second half to discussing its implications in terms of allocation of 
resources, changing roles, needs for specialist personnel, etc. Considerable 


attention will be given to the question of whether it is worth doing at all and, 
if-so, under what circumstances, 
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It is useful to consider a course as a system in which students, teachers and 
learning materials interact; the purpose of course development is to optimize 
the system [5]. The initial problem is to define the constraints on the system 
and to define what is to be optimized. The constraints on the system primarily 
affect its input. The student input, for example, will have certain definite 
characteristics in terms of knowledge, abilities and attitudes. Some of these 
can be altered by changing the selection policy or by changing previous 
courses, but usually the characteristics of the student input are at least 
temporarily fixed. The input of teachers and materials is often less rigidly 
determined, though it is rare indeed to find a programme budgeting system 
which allocates a fixed budget to a course and does not specify how much of 
it should be spent on teachers. Normally there are constraints on how many 
teachers should participate and on which teachers should participate, 
constraints on expenditure on learning materials, and constraints on the 
availability of learning spaces. None of these factors however is likely to be 
totally predetermined and there is usually some scope for adjustment. 

The problem of optimization is also concerned with the system’s output, 
i.e. with what students can do at the end of the course. In theory a number 
of alternatives exist. One can aim to improve efficiency by reducing costs and 
maintaining the same output. One can aim to improve effectiveness by 
improving the student’s performance at the end of the course; or one can 
aim to improve quality by raising the level of the objectives of the course. 
In practice, existing measures of performance at the end of a course are 
likely to be inadequate and it will therefore be difficult to measure changes in 
output, Moreover, it could be dangerous to make decisions about the optimum 
mix of objectives for a course before the total range of objectives has been 
outlined. The best policy is usually to set general guide-lines for optimization 
at the beginning but not to make irrevocable decisions on these until after 
work on the clarification of objectives has been completed. Even then the 
decisions may have to be altered if the selection of objectives is later shown 
to be over-ambitious. But one constraint on the objectives of a course 
cannot be ignored, that is, the requirements of the following course and of 
potential employers, etc., though this is not always as rigid as is sometimes 


assumed. 
pters have been conclusive on one point: 


Our discussions in the last two cha i j i 
they have emphasized that we know very little about teaching and learning, 


and the implication of this is that any course we design will be far from the 
optimum in its effectiveness. Nor will any further consultation with experts or 
Searching of the research literature be likely to result in significant improve- 
ments. If due attention has been paid to what little is known about teaching 

nly remaining method of improve- 


and learning, trial and error becomes the or : 
ment. Further information about how to improve a ‘prototype’ course can 


best be obtained from trying it out and evaluating it. Moreover, if we begin 
with the intention of producing several versions of a course, hopefully versions 
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which show increasing effectiveness as information from try-outs is fed into 
the revision process, we can deliberately design our evaluation procedures to 
give the appropriate information. Such evaluation is referred to by Scriven 
as ‘formative evaluation’, because its purpose is to assist in the development 
of courses, as contrasted with ‘summative evaluation’, whose purpose is to 
evaluate completed courses [12]. In the more normal summative evaluation 
the emphasis is on reliability and validity, but in formative evaluation the 
emphasis has to be on obtaining the kind of information which leads to 
genuine improvements in the revised version of the course. One is more 
interested in the reason why a student failed to grasp a concept than in 
precisely how many students failed to grasp the concept. 


THE INITIAL BRIEF 


This introduction to the Process of course development can be summarized by 

listing the essential components of a brief for a course development team: 

1. The logistic input for the course itself and a list of the constraints affecting 
its allocation (this includes the Operational costs allowed for the course, 
limitations on space, personnel, etc.), 

2. An estimate of the student input in terms of numbers, levels of attainment, 
etc. (this may need to be made more precise in an early Stage of the 
course-development process). 

3. Guide-lines on the intended outcomes of the course (these also will need to 
be refined later), 

4. Guide-lines on what is to be optimized; i.e. is the cost to be reduced, is 
the effectiveness to be improved or are the outcomes to be expanded to 
include more ambitious objectives? 

5. A budget for the course-development Process itself, including the costs 


of the time to be contributed by each member of the course-development 
team. 


6. A commitment to the use of formative 


evaluation for a least some parts 
of the course, i.e. to at least one substa: 


ntial revision of some of them. 


AN OVERVIEW OF THE COURSE DEVELOPMENT PROCESS 
Figure 3 summarizes the main Stages of the course development process. 


These will be briefly explained in this section and then described in greater 
detail in the following sections. 
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consuming process of trial and revision. Finally the whole course is assembled, 
tried as a whole, and implemented if the try-out is satisfactory. If the try-out 
is unsatisfactory the process may be repeated (provided that the funding is 
sufficient!). Clearly the extent to which the development team allocate funds 
to the further revision of the total course will depend on whether they 
anticipate the main problems to lie within the various subsystems or in the 
linking together of the subsystems to form a total course. It should be 
possible to anticipate this when they make the strategic decisions about allo- 
cation of the development funds. 


FURTHER SPECIFICATION OF INPUTS AND OUTCOMES 


The further specification of outcomes follows the general pattern suggested in 
Chapter VII for the definition of objectives. This is based on the Scriven 
model and proceeds from the conceptual level to the manifestational level to 
the operational level. After the initial formulation of objectives at the con- 
ceptual level, each change in level is accompanied by a further selection from 
the set of possible objectives. An objective at the conceptual level can lead 
to many different objectives at the manifestational level not all of which 
will be feasible or even desirable outcomes for the course and an objective 
at the manifestational level can lead to many objectives at the operational 
level. At the operational level, objectives are defined in terms of performance 
measures, conditions of performance and standards of performance. So this 
third stage in the specification of outcomes gives the criteria by which the 
course as a whole will be considered to have succeeded or to have failed. 

It is also important at each stage to assign priorities within the set of 
selected objectives. This allows the less-important objectives to be omitted 
later if pruning should be 
allocation of resources, Pri 
time or more development 

In a typical academic 
achievement levels and ca 
accurate assessment of this 
development of a successful 
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PROBLEM ANALYSIS 


The purpose of this stage in course development is to locate objectives or 
areas of the course which are likely to cause problems for teachers or students. 
For example, there may be two potentially conflicting frames of reference, a 
difficult proof, or a topic where there is no suitable text or article to provide 
additional help. Sources of information on likely problems include the follow- 
ing: research literature on teaching and learning; previous performance on 
the course or on similar courses (a careful analysis of examination perfor- 
mance may be necessary); interviews with students who have taken the course 
or similar courses; experience of other institutions. 

If the expected problems coincide with priority objectives they may need 
special attention, but if they are of low priority they may be eventually 
omitted and time should not be wasted on them during the early stages of 


development. 


STRATEGIC DECISIONS 


These decisions are primarily concerned with the selection of teaching 
methods and the allocation of resources. In the light of the anticipated pro- 
blems, the objectives of the course, and the resources available for operating 
the course when implemented, preliminary decisions about teaching methods 
and the allocation of these operating resources have first to be made. The 
implications of these preliminary decisions are then carefully examined in 
order to determine: whether the course as planned is compatible with logistic 
factors such as the availability of appropriate manpower, learning spaces, 
Special equipment, Or support costs; whether the teaching Toles FR 
require a training course for some of the teachers involved; which parts of the 
course need extended development by trial and revision; and whether the 
development budget is sufficient to cover the estimated costs of subsystem 
d er training. 

EA pp es may hae that certain aspects of the course could not 
be implemented as planned, and some of the preliminary decisions will need 
to be modified. The final result of the strategic decision phase of the ace 
development process will be a set of subsystems and a brief for the further 


desi of each subsystem. This brief will include: a precise 
ao a 8 the expected learning outcomes of each 


definition of the student input and tl a 
subsystem; a description of the teaching methods to be used and the learning 
materials tø be developed; the operational costs for each part of the course 
when implemented; and the resources available for the design or development 


of each subsystem. 
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SUBSYSTEM DESIGN AND DEVELOPMENT 


Resources for subsystem design and development will usually be limited and 
subsystems which are easy to design or of low priority will probably be 
designed rather than developed. But those for which sufficient resources are 
available will proceed through the development cycle outlined in Figure 4. 
The design process is not a cycle and follows the dotted arrows in the diagram. 
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to result in loss of quality. It is also important if the course is to be successfully 
implemented for these subject-expert members of the team to have the full 
confidence of their colleagues. When the development of a course is perceived 
as a departmental or institutional venture rather than a private venture or an 
administrative plot, the course is more likely to be successfully implemented 
and to have beneficial side-effects on teaching in general. 

Also needed in the team is a course-development consultant with experience 
in this kind of work. His job is to guide the faculty through the stages of the 
course-development process, to discern their needs for special consultancy 
help, and to be responsible for bringing other consultants to the group 
whenever their advice and expertise seem likely to be advantageous. He 
avoids bringing in consultants just for the sake of it and makes sure that when 
they do come they are Properly briefed and address themselves to the pro- 
blems of the course-development team and not their own special interests. 
Our advocacy of a single course-development consultant is in marked contrast 
to the multi-consultant nature of most American course-development teams 
[10]. Our reasons are the following: (a) it keeps the team as a reasonably 
small working group in which roles can be clearly defined; (b) it keeps the 
subject-matter experts dominant, and it is they who teach the course; (c) it is 
highly economical in its use of consultant time; (d) it helps develop a special 
breed of consultants, whose prior commitment is to the success of the course 
and not to the advancement of any particular theory and who have to use a 
language that can be readily understood by teachers; (e) such consultants can 
be trained by an apprenticeship scheme without necessarily having had formal 
training in the social sciences; (f) it ought to be possible in the future to use 


course-development consultants who were originally trained in the discipline 
of the course being developed. 


EFFECTS ON THE ROLES OF TEACHERS, STUDENTS AND ADMINISTRATORS 


ment, it is likely to raise its status. Contributions to the improvement of 
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be publishable. The range of skills used in teaching is also likely to increase 
and there may be some specialization in order to enable teachers to make 
the kind of contribution for which they are most suited. Teacher training may 
become normal in higher education but could be quite different from the 
present patterns. The combination of an apprenticeship with a course- 
development team and attendance at a micro-teaching workshop to improve 
performance skills (in discussion groups and tutorials as well as in lectures) 
could well be a useful possibility. 

Many of the changes in teaching and learning methods that we have been 


discussing in this book would also have far-reaching implications for students 
in higher education: implications in terms of their attitudes, their role as 
learners, their relationship to their teachers, and the part they might play in 
the design, the operation and the evaluation of the courses they take. To 


put it briefly, if some of the developments we envisage are implemented, 
students will be expected to be much more active participants in the teaching- 
learning process than is the case at present when, in many institutions, they 
are still seen as passive objects of teaching and examination procedures. 

It is not possible, however, to trace out these implications in detail at this 
stage, partly because there are very few institutions of higher education which 
have yet begun to employ these new procedures and experience of them is 
still very limited, and partly because possibilities inherent in greater student 
participation in the academic process are only just beginning to be glimpsed. 
Even the students themselves have hitherto concentrated their criticisms on 
the defects of the present conventional system, and have devoted much of 
their agitation to more political demands, such as participation 1n the decision- 
making, administrative and disciplinary processes, Or the need to change the 
content of the curriculum to secure greater ‘social relevance’. Yet there can 


be little doubt that, within the next five years, there will be increasing student 
pressure for academic participation, and that some of the concepts reviewed 
ies for them to influence decisions about 


in this book may provide opportunit ns 
a er in which they learn. This is not 


the ways they are taught and the manne Thi 
a matter of making a pro forma concession to student demands: it is tather 


a question of intelligent anticipation of the direction in which progress could 


be made and of guiding student concern with the management of their own 
education into constructive channels. This should be regarded as a positive 
he last untapped resource in higher education. 


developm ‘or students are t high c 
They A contribution to make, both by bringing their own 
knowledge and experience into the class-room situation and by providing the 
kind of feedback which enables faculty to revise the content of courses, the 

ht, and the means by which they are evaluated 


marıner in which they are taug! A wa 
i 4 h can be gained by giving students a more 


[6, 7, 14]. We believe that muc! | by n 
dynamic role to play in any learning system, gains in an academic sense as 


well as in terms of the efficient use of resources and an improvement of 


morale. 
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A number of institutions have begun to take initiatives of this kind. One 
example is a psychology course at the University of Groningen in Holland, 
where credit is given to students for their contribution to the design and 
administration of the course as well as for their academic performance in it. 
In two or three French institutions of higher education experiments are now 
being made in co-operative ‘workshop’ courses, where the students taking part 
are regarded as part of the available resources for the learning situation rather 
than as the objects of instruction. Various American colleges are following up 
earlier experiments at Antioch, Colorado, Michigan and Pennsylvania State 
and are trying out schemes of ‘learner-based’ courses which put a strong 
emphasis on problem-solving by group activity rather than on individual 
performance. And English universities are making increasing use of project 
work both on an individual and on a group basis. But these are little more 
than the first harbingers of a major change of emphasis that is bound to 
come. The point here is not to predict the precise form in which it will come 
but to recognize that it is possible and desirable, and that it could well 
Provide a means both of enhancing learning and of securing a change for the 
better in the social relationships of institutions of higher education. 

Much of this, however, will depend on the capacity of administrators to 
create the framework within which improved teaching is possible [10]. Apart 
from the obvious need to pay greater attention to teaching skills in recruitment 
and promotion, there are two major problems: providing the right resources 
(specialist personnel, learning spaces, materials, equipment, etc.); and allocat- 
ing special resources to course development. For course development implies 
a capital investment in teaching resources whose pay-off is either an increased 
return on recurrent expenditure (i.e. a qualitative improvement) or a saving 
in recurrent expenditure (i.e. quantitative improvement). These administrative 
problems form the substance of the last three chapters. 


REFERENCES 


k AXELROD, Joseph. Model bu 
framework for studying and 
in American colleges. Washin 
and Welfare, 1969. 


2. Barson, John. 4 procedural and last analysis study of media in instructional 
systems development. Michigan State University, 1965. 


4. = Instructional systems development—a demonstration and evaluation 
project. Michigan State University, 1967. 


ilding for undergraduate colleges: a theoretical 
reforming the curricular-instruction subsystem 
gton, D.C., U.S. Dept. of Health, Education 


4. Beard, Ruth M. (ed.). Innovation and experiment in university teaching 
methods. London, Society for Research into Higher Education, 1968. 

5. ErauT, Michael R. An instructional systems approach to course develop- 
ment. AV communication review (Washington), vol 15, spring 1967. 

6. FALK, B. The use of student evalua rali 


vol. 5, no. 2, 1967. 


170 


10. 


Ti 


12. 


13. 


14. 
15; 


16. 


Course development 


Gauvamn, S. The use of student opinion in the quality control of teaching. 
British journal of medical education (London), vol. 2, no. 1, 1968. 
Gum, J. Design and evaluation of instructional systems. AV communica- 
tion review (Wash.), vol. 10, 1962. 

Hamreus, Dale G. The systems approach to instructional development. 
In: Jack V. Edling (ed.), The contribution of behavioral science to instructional 
technology. Division of Teaching Research, Oregon State System of Higher 
Education, 1968. 

Haney, John B.; LANGE, Phil C.; Barson, John. The heuristic dimension 


of instructional development. AV communication review (Wash.), vol. 16, 


no. 4, 1968. 
Macer, R.F. On the sequencing 


reports (Missoula, Mont.), vol. 9, 


of instructional content. Psychological 
1961. Reprinted in: John P. De Cecco 


(ed.), Educational technology. New York, Holt, Rinehart & Winston, 1964. 
Scriven, Michael. The methodology of evaluation. In: R. Stake (ed.), 
Perspectives of curriculum evaluation. Chicago, Rand McNally, 1967. 
SILBERMAN, Harry; COULSON, John. Use of exploratory research and individual 
tutoring techniques for the development of programming methods and theory. 
Santa Monica, Calif., Systems Development Corporation, 1964. 


Simpson, Ray H. The use of self-evaluation procedures by lecturers in 


educational psychology. Educational review, vol. 18, no. 1, 1965. 
Situ, R. G. The design of instructional systems. Washington, D.C., Human 


Resources Research Office, 1966. i , 
Stewart, Donald K. A learning-systems concept as applied to courses in 
Wiman and W. C. Meierhenry (eds.), 


education and training. In: RY : 5 
Educational media: theory into practice. Columbus, Ohio, Charles Merrill, 


1969. 


171 


Part four The management 
of resources 


Authors’ note. We are indebted to Mr. G.L. Lockwood, Planning Officer of the 
ay non of Sussex, for consi istance with the preparation of this section © 
e book. 


XII. Investing in new learning materials 


he role of media in the teaching and learning 
w methods might be employed to design, 
develop and evaluate learning sequences for students. The production and 
dissemination of appropriate learning materials in higher education, however, 
remains a serious problem to which far too little attention has hitherto been 
devoted, Certainly, within a given institution, the establishment of production 
units, preferably on a multi-media basis and including a printing capacity, 
can ensure that members of faculty have the necessary technical facilities on 
call, and the scale on which materials are produced for internal use simply 
becomes a function of the staff, time, money and physical resources available 
—and of the faculty’s desire to produce new materials for use in their courses. 
But most of such work is likely to remain at the level of aids to teaching, 
and to depend upon random and small-scale projects generated by those 
with enthusiasm or special presentation problems. 

Quite different issues are raised when, as a result of systematic develop- 
ment procedures, an effort is made to produce integrated and large-scale 
learning sequences. The academic, financial and organizational implications 
of such an effort may be so great that individual institutions are unlikely to 
be able to mount more than two Or three major projects at any one time, 
and even these may require substantial external funding to meet their original 
development costs. Even where the effectiveness of such projects has been 
demonstrated, cost and other factors are unlikely to make them economic 
unless they can be used for large numbers of students repeated over a period 
of years, or made available for use in other institutions or for private study. 
The end product, that is, needs to have either a large market or continuing 
relevance in a more restricted market. 

Both these objectives are difficult to achieve in higher education, where— 
if teachers are actually available—it is likely to be cheaper in many cases 


In earlier chapters we discussed t 
process, and considered how ne 


175 


Teaching and learning 


to add more ‘live’ teaching than to produce relatively more expensive sets of 
learning materials with a life of about three to four years. Such programmes 
must be justified either on grounds of greater convenience or more effective 
learning, so long as they are confined to a single institution or to particular 
departments within it. It follows that the profitable direction of development 
seems to lie in increasing the market through inter-institutional arrangements 
[7, 13]. The arguments for this approach are greatly strengthened by the fact 
that the skills and physical resources required are at present very scarce, and 
that much more experience is needed before new learning materials are pro- 
duced within institutions of higher education or by commercial publishers on 
a significant scale. The case for inter-institutional co-operation is even greater 
in countries where teaching and learning resources are still very inadequate. 

The educational need for inter-institutional co-operation in this field finds 
additional support in the search, in all countries, to reduce the per capita 
cost of educating a student. All over the world there is a rapidly growing 
demand for higher education; it is a demand which must be met. Even the 
most prosperous nations cannot afford to meet that rapidly increasing demand 
at the present levels of unit costs, and new means of reducing the unit costs 
are urgently needed. One possible approach is to produce the basic ‘core’ of 
a wide range of courses in all disciplines through the use of television, film, 
sound recordings, slides and a wide variety of printed materials. If the core 
were properly designed in modular form, individual institutions and indi- 
vidual faculty would be able to add their own distinctive and locally produced 
material to it. In any event, nationally or regionally based courses would not 
amount to a majority of the courses in any degree programme, and there 
would be no serious danger of reducing the autonomy and academic freedom 
of individual institutions and their faculty. Yet the savings could be very 
considerable. Faculty salaries form by far the largest element in the costs of 
a course, and the provision of common course elements could cut the faculty 
salary element in costs, provided that the savings were really ploughed back 
into the system and not used merely to reduce teaching loads. 

Any development of this kind is bound. 


a matter of distinguishing those pro, 
educational merit from those which have not. 
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We state the potential advantages which lie in the co-operative design, 
production and use of learning materials in general terms because very little 
has yet been done to demonstrate their value in practice. The first steps in 
this direction have usually been post hoc attempts to arrange for the 
exchange of materials between institutions after they have been created in 
one institution for its own purposes. Examples of this kind are the libraries 
of television recordings and films which have been established in the United 
States and some small-scale experiments elsewhere, such as the pilot exchange 
scheme involving nine universities in the United Kingdom [10]. The draw- 
backs of this approach are obvious. The initiative usually lies with media 
centres in the institutions concerned, who are anxious to find other users 
for their materials and to strengthen their own base by importing television 
and other materials from outside; they are placed in the position of trying to 
find academic clients, rather than of seeking material to meet defined 
academic needs. It is largely a matter of luck whether any of the imported 
material happens to make a good ‘fit’ with the needs and standards of the 
institution which receives it. 

The point can be put the other way round. Universit 
produce original materials themselves become subject to many of the same 
limitations that are imposed on commercial and other producers for a wider 
market, For the market in higher education is almost invariably confused 
and fragmented. Even in higher-education systems with a high degree of 
centralization there is a considerable difference between the courses actually 
offered in one institution and another, and autonomous systems are even more 
idiosyncratic. In most systems academic staff seem very reluctant to use ma- 
terials originating outside their control, and jealous of their right to select what 
they want to use. They are almost equally unwilling to co-operate with 
colleagues in other institutions in the definition of common objectives and 
the production of mutually usable materials. A further constraint is simply 
inexperience. Until enough good examples of such learning materials are 
available, either from commercial or national public agencies or individual 


universities, institutions seem hesitant to commit their own resources of 
academic manpower, money Or physical facilities, to expensive ventures 
which do not promise fairly quick returns either in lower unit costs, or more 
effective learning, or both. The result is a vicious circle: even those who 


have expensive inventories of equipment often find themselves stranded for 


lack of sufficient materials to fuel the plant they have installed. A more 
ior consultation and agreement between 


sophisticated approach involves pri i : 
institutions before courses are designed or learning materials produced. For 


the reasons given above, this is difficult but not impossible to achieve. It 
requires a group of similar departments in, say, half a dozen institutions, to 
identify common elements in their courses, to agree on common objectives and 
teaching methods, and to arrange for the production of appropriate learning 
sequences, either by a division of labour between them or by contracting the 


ies and colleges which 
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task to one of them which has suitable professional staff and equipment. 
Agreement on common objectives and on co-operative evaluation is an essen- 
tial pre-condition of this process, and where this is achieved there is some 
guarantee that the materials produced will be used and properly integrated 
into the academic programme. A case in point is a project for the co- 
Operative production of materials for undergraduate biology teaching which 
has been launched by a group of five universities in the United Kingdom; all 
five professors of biology worked together to define the areas of need and to 
allocate each section of the project to the institution most capable of dealing 
with it. 

As the scale of such work increases, it begins to raise questions about the 
relationship of universities to the world of publishing [6]. It will be very 
difficult to overcome long-established divisions between the academic insti- 
tutions and publishing enterprises and to create a good working partnership 
between them. Yet this must be done because academic institutions usually 
lack production know-how and publishers (whose prime aim is the sale of their 
products) do not possess the skills Or opportunities, and in many cases the 
resources, to design their materials close to academic needs. There are two 
lines of approach implicit in this concept of partnership. The first, and most 
familiar, is that publishing and education should engage in joint ventures. The 
second is that some universities might become mini-publishing houses, 
Possibly on a regional basis, developing new curricular materials in new 
combinations of media. In the context of the United Kingdom, there are 
already signs that in time the Open University may emerge as a special 


Publishing base for higher education, linking with the various publishing 
houses on specific contracts, 


There has also been an imbalance 


» and a number of regional 


co-operative schemes are coming into being there [1, 4]. The Swedish 
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university system has set up a special agency (TRU) which is endeavouring 
to produce centrally film and television materials which can be used in all 
Swedish universities [2]. A similar project in the Netherlands is based upon a 
special institute constructed at considerable expense in Utrecht to provide a 
central production facility for all Netherlands universities [3, 11]. The Open 
University, which commences operations in the United Kingdom in January 
1971, will be producing (in partnership with the BBC) integrated courses 
of university level for home study, using broadcast television and radio as 
essential components of its teaching system [9, 12]. 

This development, like those in Sweden and the Netherlands, has consider- 
able long-term potential. Once a central national agency exists which is 
regularly producing materials of university standard, and possesses its own 
academic and professional staff whose primary function is the design and pro- 
duction of such materials, there is the possibility of a breakthrough. It is no 
longer necessary to find the resources from within one conventional institu- 
tion, and if the materials are of sufficiently high quality, then it seems pro- 
bable that some of them at least will find their way into and influence the 
courses offered by existing universities and colleges. There is also the like- 
lihood that such learning materials could provide a significant source of 
material for universities in other countries: it is already envisaged 
that the Open University programmes will be made available—either in 
broadcast form, or as video tape or other forms of television recordings— 
to overseas universities wherever English is a possible language of instruction. 

Inevitably, this process of development will be slow. Even where the will 
exists, the design and production of learning sequences takes time, their 
validation takes longer, and their wide acceptance takes longer still. Most 
universities and colleges have not yet taken the preliminary steps in this 
direction. Even those that have presentation capacity, ranging from slide and 
film projectors, to audio facilities, and to basic television equipment, do vir- 
tually nothing systematic to identify external sources of materials relevant to 
their teaching programme. It is often left to the individual teacher to find 
and to arrange for rental or purchase of materials he needs, and experience 
has shown this to be a very haphazard and unsatisfactory process. Despite 
the difficulties that obstruct effective exchange it has been shown that where 
a university library, or some special media agency, is charged with this task, 
a significant increase in the use of ‘imported’ materials does occur within 

i ace of time. 
i jreg ihe pane ne that there is a shortage of suitable materials, there is also 
an unfortunate waste of them; it is the result of copyright and commercial 
factors, as well as of poor organization. A broadcasting system, such as the 
BBC in the United Kingdom, annually produces a large volume of television 
and sound programmes of potential value to university teaching, such as talks 
on literature and social problems, drama, science documentaries, political 
programmes and even direct educational series. Yet these are seldom used in 
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British universities and colleges, and they are certainly not used systematically. 
In the first place, information about the content of such programmes (unless 
they form part of a regular education series) is normally not available much 
in advance of transmission, and in any case they are usually broadcast outside 
the normal teaching hours of a university. By the time a university or college 
teacher has seen or heard a programme and decided it might be relevant to 
his course, the opportunity to use it has passed. In some countries, such as 
Britain, copyright constraints—and in most countries lack of suitable record- 
ing facilities—prevent such material being recorded or subsequently offered 
for replay in recorded form. Though there are signs that this situation will 
change in the next few years, as matters stand very large sums of money and 
considerable intellectual effort is put into programme materials which 
disappear once they have been transmitted. At a rough estimate, more mate- 
rials suitable for university use are produced and lost by the BBC and the 
ITA companies in a month than have been produced by all British univer- 
Sities and colleges since they became interested in media—and the quality 
of these professional productions is immensely higher. Similar considerations 
apply in almost all countries with developed broadcasting systems. Much, 
therefore, could be done to increase the range and standard of materials at 
the disposal of educational institutions generally if the relationship between 
broadcasting agencies and the education system could be clarified, simplified 
and developed to ensure that the biggest single source of media software is 
not grossly neglected. 

Quite apart from the special problem of broadcast materials, there are 
other copyright constraints on the more extensive use of media [5, 8]. There 
are the rights of teachers, and universities and colleges themselves, in mate- 
rials that they produce. There are also, in free-market economies, the 
Tights of commercial publishers, which have become difficult to protect as 
the technical Capacity to copy print, sound and visual recordings has increased. 
Producers of language-laboratory programmes, for instance, find it difficult 
to prevent unauthorized copying of their tapes, and the reproduction of 
books and other printed materials is now so easy that publishers feel their 
market is thereby threatened, As a matter of practice, it might be true that 
the obstacles to the use of new media for teaching and learning can be 
arranged in a hierarchy of difficulty, in which pedagogic and technical consi- 

in ascending order by the costs and effort of 
apped by organizational and copyright 
ver, copyright problems of this kind do 
g the progress of curriculum development 
on, largely because the scale of production 
a relatively low level in most countries. 
ituations with respect to academic contri- 


constraints. For the moment, howe 
not appear to be seriously hinderin 
within institutions of higher educati 
of new kinds of material is still at 
There are three fairly distinct s 
butors which can be identified: 


1. The situations where materials are Prepared by an academic (in return for 
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payment) on behalf of a publisher or other agency external to the univer- 
sity or college. In this case the copyright clearly belongs to the academic 
concerned, and he should (though frequently he does not) negotiate for 
the use of any facilities he requires from his own institution by offering 
either direct payment or a share in any royalties. 

2. The situation where materials are prepared by an academic as a normal 
part of his teaching responsibilities and without involving him in work 
above and beyond his normal teaching load. In this case the copyright 
should presumably belong to the institution, which may or may not choose 
ex gratia to offer a share in the royalties to the academic concerned. 

3. The situation where an academic develops materials by extra work above 
and beyond his normal teaching load. The materials may be developed 
either partly or totally in this extra time. In this case the copyright should 
be vested jointly in the institution and in the academic concerned (a 50-50 
share in the royalty would seem appropriate). This is the policy in a 
number of American universities. 

In so far as the teaching of students is a primary function of any institution 

to which all faculty and other persons employed are committed, either 

directly or indirectly, there can be no question of payment twice for contri- 
buting to this function. Consequently, where media producers, course 
designers and teachers co-operate in the preparation of teaching and learning 
materials for use within the institution it could be argued that they are merely 
showing a proper professional concern for a major activity which they under- 
took upon accepting an appointment. It may be necessary in the next few 
years to revise conditions of service to take account of this situation. 

Were materials are produced in the first instance for the institution (as 

a part of normal duties) then there is no reason why the institution concerned 


should not make what use it wishes of them, including exchange, Or sale of 
copies without repayment to anyone. It is the institution which bears the 
t and materials. It is the institution 


burden of expense for salaries, equipmen institutt 
facilities. It is the institution 


which underwrites the inevitable production i 
which carries the cost of installation and maintenance of production, plant 


and support staff. It is the institution therefore which, in theory at least, 
should have first claim on copyright. However, one must at this point consider 
a wider aspect of the problem. The main aim of the institution 1n its effort 
to provide facilities for the production of teaching and learning materials is 
to improve teaching-learning activities. An over-zealous defence of its claims 
to copyright might well arrest the very Process. it hopes to promote. If the 

alternative incentive would encourage faculty 


promise of royalties or some ; í 0 
to attempt the production of their own teaching-learning materials on a scale 


previously unfamiliar, then it has to be considered as part of a strategy of 
innovation, or little progress may be possible. : ae 
The use of faculty time, or rather of university or college time, and facilities 


for official as opposed to personal purposes, is an extremely complex and as 
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yet unresolved issue in many institutions all over the world. The complexity 
is increased since more and more team-work is involved in many of these 
projects. In most countries the individual faculty member has hitherto had 
the expectation that he is entitled to supplement his earnings by any combi- 
nation of these activities, usually with the sole vague proviso that they do not 
interfere with his ‘academic obligations’. However, unless and until there is 
a more precise definition of hours of work and academic duties, it will be 
impossible, even if it were desirable, for university or college authorities to 
impose any viable or comprehensive control system to ensure appropriate 
financial or product return for the investments made in faculty, support staff 
and facilities. 

There is a further problem that we note at this point. That is, the right of 
the ‘author’ to impose restrictions upon further use of materials he has pro- 
duced, especially since they may date. For instance, one could envisage a 
three-year limitation upon repeated use, without revision, of any recorded 
teaching materials, or a restriction of use to within the institution, express 
permission being required for any proposed exchange. This problem, however, 
can only be resolved if the essential copyright issues raised earlier have been 
tackled first. 

This raises fundamental questions about the operating philosophy of the 
individual institution. One familiar concept is that the university or college 
is the title of a loose umbrella organization within which departments and 
individuals can operate with relative independence. Provided they contribute 
the basic minimum teaching requirements made of them, many members of 
faculty use the resources of the department or of the institution to conduct 
whatever research or projects they wish, using the name of the university or 
of the college to add status to their work. This concept is frequently justified 
by the argument that anything the individual does accrues automatically to 
the credit of the institution, as well as enhancing the reputation of the indi- 
vidual concerned, The alternative concept is that the university or college 
is a corporate unit, consisting of interdependent parts with interlocking 
activities, staffed by employees of the institution. Here the activities of a 
department or an individual must be integrated within an agreed programme 
of work and shown to benefit the institution in some explicit way or other, as 
well as achieve the objectives of the department or institution, In other words, 
either the time and effort of the individual faculty member is at the disposal 
of the institution or he is a quasi-private entrepreneur who has merely con- 
tracted to provide a specified number of teaching hours for thirty weeks a 
year. If this dilemma remains unresolved, course development on the scale 
described in Chapter XI will be difficult to achieve, not least because release 
time for faculty to spend on the design, production and evaluation stages has 
to be paid for, and may well represent a contribution of time and effort over 
and above the standard teaching load. The time allocation to course develop- 
ment has to be bought and negotiated officially, whilst activities other than 
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those relating to teaching can often be accepted by the individual faculty 
member without consultation. 


12, 


13, 
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XIII. Organizing support services 


So far as higher education is concerned, the introduction of new methods 
of teaching and learning has hitherto been randomized, haphazard and on a 
relatively small scale; it has been left largely to individuals, small groups of 
faculty or specialized centres, and there are comparatively few cases where 
innovations have been the result of strong and coherent policy on the part 
of the institution. One reason for this is that new techniques tend first to 
appear at the margin of the conventional teaching pattern; a process of 
creeping change whose origin may well be accidentally determined by the 
presence in a university or college of individuals who happen to be interested 
in a specific innovation. Another reason stems from the fact that there is a 
great deal of confusion between innovatory support services, such as television 
and multi-media centres, and actual innovations in teaching, learning or 
methods of organization and decision-taking. It is true that support services 
are often the most obvious focus of innovatory activity, and their staffs 
tend to appear among the most active innovators; yet there is an ever-present 
risk that innovations in teaching and learning may too easily be exclusively 
identified with them. When this happens, it may well increase the resistance 
of many academics to innovations, which they associate with mechanical and 
electronic devices, and isolate (rather than integrate) valuable support 
services from the teaching system as a whole. 

We stress this point because there are important theoretical as well as 
practical matters at issue here, although they have seldom been discussed in 
the literature. On the one hand, when a multi-media services unit is regarded 
as the main innovatory centre within an institution, it inevitably grows in a 
lopsided fashion, and its staff will be perpetually forced to seek means of 
influencing their academic colleagues towards innovation, if only to make 
sufficient work for themselves. On the other hand, it must be recognized 
that in a significant number of United States institutions the creation of such 
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centres represented the first point of entry both for new ideas and for new 
techniques, and this precedent may well be followed elsewhere. At a later 
stage, other innovatory strategies may prove possible, and the innovatory 
initiative may then shift away from its original location within a media- 
based unit, All the same, the role of media and materials as carriers of 
innovatory activity should not be minimized. The real need is to avoid too 
strong an early commitment, both of attitude and resources, to this particular 
and unavoidably costly strategy, and to retain in the constitution and relation- 
ship of any media unit, sufficient flexibility to permit a change of role once 
other groups in the institution begin to involve themselves in any systematic 
process of innovation. More case studies of service and support units, and of 
the part they have played in stimulating (and biasing) innovation within their 
institution are urgently required to provide guide-lines for other universities 
and colleges. 

Once the institution as a whole begins to be concerned with innovation, 
however, support services are able to operate in a new and more dynamic 
context. It is no more a question of trying, from a media base, to persuade 
individuals or departments to try out new methods of presentation: a media 
unit no longer needs to play the role of change agent for the institution in 
default of anyone else, and it can adopt the more comfortable posture of a 
partner in the change process rather than forcing itself into the stance ofa 
promoter. At the same time, a whole range of other support services besides 
those concerned directly with teaching have to be reviewed. It becomes 
necessary to reconsider the design and use of buildings, the character of 
library (and computer) facilities, and, not least, the part that psychologists, 
educationists and other specialists can play as consultants to the emerging 
needs of faculty groups that are gradually becoming committed to innovation 


in teaching and learning. 


THE DESIGN OF TEACHING AND LEARNING SPACES 


We can see some of these implications if we consider how the development 
of new resources for learning affects the physical design and use of university 
and college buildings. There is a direct relationship between the architecture of 
universities and their academic pattern; where they are in balance, academic 
work can run smoothly, but where they are in conflict all kinds of difficulties 
and inconveniences arise. In a period of rapid change, such a balance is 
particularly difficult to secure or to maintain, because the academic pattern 
(and indeed the general demands made upon university accomodation) alter 
more rapidly than the physical environment. For academic buildings are 
usually built to endure, and large sums of money are invested in them, 
n into them at the moment of construction 


though the design that is froze! 
may only reflect a transient conventional wisdom (or even a passing fashion) 


about what is the most suitable accomodation for teaching and learning. 
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The facts of high initial cost and of relative permanence may not have 
mattered too greatly in the past, when neither the essential characteristics of 
teaching nor of university architecture changed greatly over the years: there 
are many universities in Europe which are still using buildings erected a 
century or more ago. Where the provision of space for teaching is largely 
a matter of offices for faculty, class-rooms, lecture theatres, laboratories and 
libraries, there is little reason to make basic changes in what may be called 
the educational content of the architecture. Thus a good number of colleges 
and universities have been built, even in the last decade, which are little more 
than architectural variations on old themes; the differences between them 
have often been more a matter of appearance than function. 

There are now clear signs that this is no longer likely to be the case. The 
experience of new universities in several countries shows that even within a 
few years they have had to make (often at some cost) significant alterations 
in their original designs, simply because they have found that the developing 
patterns of use conflict with the solid limitations of the buildings which they 
have erected. At the same time, older universities have had to modify and 
rebuild their premises to meet fresh demands, not merely to house and service 
more students but also to accommodate new types of scientific equipment, 
computers, library facilities and, not least, new resources for teaching and 
learning based upon educational media [8, 11]. 

Some of the alterations that are re 
marginal. They are simply a matter of ensuring that new tools can be used 
in the class-room and lecture theatre and o; 


It is possible to make so 
buildings as new needs develo 
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themselves to providing for new teaching methods or creating new kinds of 
learning environments that are as yet untried or at least sufficiently unproven, 
with all the risks of making extensive and possibly irretrievable mistakes if 
their forecasts prove to be wrong? Conversely, even where architects are 
aware that new types of building may be needed, they may be equally 
unsure how far they should encourage their educational clients to experiment 
with novel (and possibly costly) conceptions. It is clearly safer for both parties 
to try and hedge their bets, and to strike some kind of compromise between 
conventional and innovatory designs. 

Whatever decision is taken, on our present level of knowledge, it will be 
a matter of luck whether the brief, or the execution of it, will be successful, 
or have the intended results. For experience shows that architectural and 
technical decisions about academic accommodation may affect the educational 
pattern and also social behaviour within it in unforeseen ways, just as changes 
in curriculum and teaching concepts may make buildings obsolete. There is no 
doubt that some of the more novel teaching spaces that have been put up in 
recent years rest on a somewhat shaky educational foundation. This is to be 
expected in a transitional period in which the principles of systems design, 
which integrates educational, architectural and technical forecasts into a 
coherent unit, is still a novelty; until more experience has been gained in this 
respect, it is inevitable that some operationally imposing projects will turn out 
to be misconceived or actually undesirable. It should not automatically be 
assumed that some of the new structures which have been erected during the 
last decade in the United States have already proved themselves and that they 
are therefore desirable models. It is as difficult to secure reliable information 
about the utility of some of these buildings as it is easy to secure imposing 
plans and photographs of them. 

This caveat must be borne in mind in examining the plans of new campuses, 
such as those of Florida Atlantic University at Boca Raton, Simon Fraser 
University in British Columbia, the University of California campus at Irvine, 
or that of Oral Roberts University in Oklahoma; or new conceptions of 
individual lecture theatres such as the early experimental Forum building at 
Penn State University or the design studies undertaken at Rensselaer Poly- 
technic Institute in New York. While many of these examples can stimulate 
thought and open new perspectives, they are not yet definitive solutions to 
the emerging problem of how to adapt university accommodation to all the 
possibilities that are opened up by new methods. What one can say is that 
they begin to reflect certain types of need: : 

1. To provide suitably equipped learning spaces in which both conventional 
and new methods can be used effectively and economically. 

2. To profit from the ability of new media to transmit educational communi- 
cations over distance and to repeat them at will as teachers and students 


require them. ira- 
3. To provide greater flexibility in the use of spaces, to permit alterations in 
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the size of teaching or learning groups as the academic pattern itself 
becomes more flexible. 

4. To offer a greater number and variety of ‘learning situations’, to provide 
space for study carrels equipped with multi-media resources (which permit 
the students to study independently) and also to set aside suitable spaces 
for team or project work rather than straightforward presentations by 
the teacher. 

5. To provide student access to a much wider range of learning resources 
than the library, class-room or laboratory. 

6. To build adequate central service facilities such as computer data process- 
ing and audio-visual resource centres, television stud 
banks for dial-access systems. 

7. To design new types of library facilities, which include means of access 
to automated and electronic information retrieval devices. 

In any discussion of the types of accomodation that may be required in the 

future, it is essential that attention be given to three objectives. The first is 

to retain the maximum flexibility of use that is Possible, even though this is 
technically, operationally, financially and psychologically difficult. The second 
is to identify those elements in a structure which may be taken as relatively 
fixed and those where both physical growth and changes in method may 
demand modification within relatively short time spans. Very few universities 
have found it possible (not least because of the manner in which funds for 
buildings are made available) to designate ‘free’ areas within which flexible 
partitioning [10] and other devices may be used to change the configuration 
as required. (One of the handicaps in this respect has been the lack of suitable 
light and acoustically satisfactory partitioning, though this problem is now 
being tackled.) 

The third objective is perhaps the most important. That is to devise pro- 
cedures which can link forward curriculum and logistic Planning to the 
construction programme [6, 9]. This involves sophisticated analysis of the 
range and character of room sizes that are required on different assumptions 
about the subject-teaching method-student numbers ‘mix’ in order to ensure 
maximum effective use of available space, and to enable an institution to get 
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THE ROLE OF THE LIBRARY 


At this point it is necessary to remind ourselves that the largest, the most 
traditional and the most accepted organizational form of support service is 
frequently forgotten in discussions about innovations in teaching and learning. 
This is the library. 

In recent years libraries have begun to consider the use of learning mate- 
rials which are not in the form of books but take a variety of different forms— 
films, audio tapes, video tapes and tape-slide combinations—‘non-book mater- 
ials’ as they are somewhat derogatorily called. They bear little resemblance to 
the book; often the information they contain cannot be retrieved or displayed 
without the aid of specialized and complicated equipment. A tape recording, 
for example, gives no visible indication of the nature of its contents or whether 
it contains a message at all. Even a film, the individual frames of which can 
be seen, does not begin to communicate effectively until it is projected. 

This development implicitly raises a major policy issue which most insti- 
tutions have not yet really faced. What should be the role of the library in 
the organization of teaching and learning, and what should the relationship 
be between libraries and new media centres? It is not merely that the book 
has been the major influence on library organization and policy, but that 
libraries have frequently interpreted their roles within educational institutions 
in a rather passive sense, waiting for requests to emerge once curricular plans 
have been determined. It seems fair to say that the majority of libraries in 
universities play very little active part in the design and renewal of curricula, 
conceiving their role to be that of an agency established to order, catalogue 
and supply books after the academic decisions have all been taken by others. 

The Parry Report on university libraries in the United Kingdom is a signi- 
ficant example of traditionalism, and the assumptions on which it rests are 
undoubtedly shared by many librarians in higher education. Though it is 
of recent date (1967) [14] it does not recognize the creative role that a 
university library can play as an active participant in the design and adminis- 
tration of learning materials, and it does not perceive how an institution’s 
library policy can be related to its over-all policy of resource allocation. It 
is still, apparently, a novel idea to suggest that library provision should be 
closely linked to student numbers and teaching methods; far too often, 
moreover, highly qualified librarians spend much of their time on purely 
custodial and clerical functions. It would be too radical a departure from our 
brief to discuss the important conceptual and technical changes that are 
taking place in information science, or the new thinking that is beginning 
to influence the training of information scientists [12], but we do need to 
note that they conflict very sharply with the traditionalist attitudes which 
continue to dominate many libraries and librarians. 

Confronted by these various changes, a university librarian today is under- 
standably uncertain about his relationship to new methods and materials, not 
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least because the field as a whole seems to be in a state of flux, and he usually 
has more than enough to do to cope with the flow of new books which are 
flooding his space and eroding his budget. He may well sympathize with 
academic colleagues who believe (especially in a period of rapid expansion) 
that there is no case for adding new ‘non-book’ burdens to the library when 
it cannot manage to fulfil its classical role adequately. That point of view is 
taken by many librarians who refuse to spend any part of their budget on 
film, audio or even graphic materials on the grounds that these lie outside 
their area of responsibility and that, anyway, the demand for books is so 
great it must always be given priority. Such an attitude erects the double 
barrier of theory and finance to block attempts to widen the role of the 
library as a basic support service. 

This ‘segregation by form’ approach by librarians is becoming less and less 
easy to justify. For many years some ‘non-book’ materials—illustrations, slides, 
gramophone records—have been admitted to library shelves. The ‘new 
materials’ (despite their name) cannot be treated as if they are in some 
way of lower status than books. True, they are different, but in certain respects 
they may actually be superior to the printed word. For example, a film or 
television recording of a surgical operation can constitute a primary 
source of information. Such materials, moreover, are increasingly being pro- 
duced in conjunction with printed matter which the conventional library 
cannot ignore. Excellent examples of such packages are already provided for 
schools in the United Kingdom by the BBC, and in the United States by 
educational publishers, and the British Open University project is preparing 
a large range of multi-media packages for its students. It is impossible for 


libraries to accept and store only the print component, and reject the re- 
mainder of the package. 


The emergence of multi-me 


library, and one which will increase in scale over the next few years. In terms 
of organization, it seems 


library’s role should reflect this change, 


n, storage and use of learning materials 
The alternative, which United States 
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run a daily service in close touch with faculty and students, should make for 

the efficient handling of learning materials of all kinds. There are, after all, 

many novel problems of classification and access involved [7], and the librarian 
is at least trained to tackle these. 

We are thus clearly led to the conclusion that universities and colleges 
would do well to consider the case for an integrated organization of learning 
resources, and to estimate the disadvantages of allowing new media centres 
and libraries to operate independently of each other. For there are strong 
grounds for such an integration: 

1. It overcomes immediately the print-media dichotomy. 

2. It simplifies the access routes to teaching and learning resources for 
teachers and students, and facilitates the improved organization of the 
flow of information to faculty and students. 

3. It provides the framework within which television (which almost inva- 
riably tends to run off operationally and cost-wise on its own) can be 
brought into a more balanced relationship with other media. 

4. It provides an integraf% production base for internal publications, teach- 
ing and learning materials, irrespective of the combinations of media 
required. 

5. It helps turn the library into a much more dynamic agency, more inte- 
grally involved in institutional resource planning, and with the total 
process of teaching and learning. 

6. It thus creates a university-wide integrated resource system capable of 
combining flexible growth and administrative efficiency, also making 
possible economies of scale by centralization of appropriate manpower 
and technological plant. 

We have been looking some way ahead in this brief summary, for few libraries 
in higher education are as yet disposed to assume this kind of role; even 
when the disposition exists, the lack of funds and of suitably trained staff 
impose serious constraints upon the conversion of the traditional library into 
the core of an integrated resource centre. Yet such a development seems to 
us a legitimate and desirable goal, and it would be regrettable if progress 
towards it were to be obstructed either by conservatism on the part of libra- 
tians or isolationism on the part of media specialists. 


MEDIA SUPPORT SERVICES 

An isolationist attitude on the part of media specialists may be part of the 
must be paid initially when a separate centre to control media 
established. While media specialists, from photographers 
to graphic, audio, film and television professional staff, are attached to a 
single department (such as a medical school) they are clearly in a dependent 
and subordinate position, providing the services desired by their academic 
employers. Once they achieve the status of a separate organization, with its 


price that 
support services is 
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own director, budget, staff and operating objectives, their relationship with 
their academic colleagues changes. They now have a wider responsibility for 
the provision of media support services to the institution as a whole. 

This evolution occurred first in a number of United States institutions, 
which have experimented with different forms of media centre during 
the last decade [4]. But it is now being widely copied in United Kingdom, 
European and Commonwealth universities; whatever the merits of such a 
model, there is no doubt that it is currently a fashionable one. Some explana- 
tion for this may be found in the impetus given to it by the Brynmor Jones 
report [5], in which an official British inquiry into the use of audio-visual 
aids in higher scientific education specifically concluded that ‘central service 
units’ were the best means of promoting and controlling the use of media in 
institutions of higher education. After the publication of the report in 1965, 
a number of universities in the United Kingdom were given special financial 
grants for this purpose during the period 1967-72 (nine out of forty-two were 
designated as ‘high-activity’ centres, and others received smaller allowances). 
At the same time, a broadly similar policy was adopted in respect of colleges 
of education, with a special emphasis on television units which were primarily 
intended to facilitate class-room observation by teachers in training [11]. 

Thus the general principle of central units was Officially endorsed in the 
United Kingdom and it appears to have been taken up in Europe and Africa, 
where the line taken in the Brynmor Jones report reinforced the impression 
created by much of the United States literature on the organization of support 
Services. It is interesting to note, in view of the time-lag that seems to exist 
in this field between North America and Europe, that the tide of opinion 
seems to be moving against such Segregated centres in several United States 
institutions at the moment when it is clearly still moving in favour of them 
elsewhere. It may be wise perhaps, to regard the central unit as essentially 
a transitional form, necessary to protect and nurture the media interest in its 
early days, but possibly unsuitable when an institution develops a more 
widely based interest in new methods of teaching and learning, 

There are, of course, a bewildering variety of models for such media 
centres [13], varying from one institution to another and even, over quite 


sound recording, graphic and photographic, television and programmed 
learning; which has its own academic, 


the necessary equipment and accommodation for them; 
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Institutions of higher education, however, differ in size, design, age, acade- 
mic objectives, structure and attitude, needs and resources. Older institutions 
with strong departmental traditions may find an innovation of this kind more 
difficult to achieve than newer institutions which can, to some extent at least, 
make advance provision for it. Some will necessarily give more emphasis 
than others to a television system as the core of their central provision; some 
will be more concerned with developing audio-visual techniques in selected 
fields, such as language teaching; some will devote themselves to programmed 
learning, or graphic services (medical and scientific illustration, for instance) 
or become involved in course development and resource planning; some will 
be able to offer training facilities; some will develop particular lines of 
research; and some will be more heavily involved than others in co-operative 
ventures with other branches of education. This diversity is necessary and 
desirable, not least because at this stage there is a need for as broad a range 
of experience as possible, though it must be said that the efforts by many of 
the existing central units derive less from an institutionally agreed brief 
concerning curricular and teaching problems than from vague experiments 
with media ‘to see what happens’. The process often has much in common 
with the traditional means of founding a new academic unit, that is, appoint 
one or two senior scholars and let them develop the unit more or less accord- 
ing to their personal professional interests. ; 

Such a process is certainly not systematic: anything can happen. One 
important reason for this is the fact that little or nothing has been done 
rigorously to evaluate the accumulated experience of central service units, 
and it is therefore difficult to provide reliable guide-lines for any insti- 
tution which is thinking of establishing one. In particular, no one has yet 
derived from the general experience a set of analytical questions which any 
institution can use to determine whether it really needs a central media unit, 
whether it can afford it, what form it should take, what its relationship should 
be to other units, and what it is expected to do. In the absence of such an 
analysis it is not surprising that quite large sums of money have been spent on 
staff and equipment which, on later consideration, might well have been spent 
differently or not at all. 1 = p h 

We suggest that much more documentation of experience is needed on this 
matter, as a matter of urgency. In the interim we set out a series of questions 
to illustrate the kind of issues we feel that any policy committee should 
attempt to answer before committing itself or its institution to establishing 

support service. This list is not exhaustive: some of the 


a central media 1 3 : 
questions, moreover, need to be formulated differently and in a different 
order of priority, according to the situation within a given institution: 


What are the resources currently devoted to work of this kind, i.e. staff, space, 
equipment, materials, annual expenditure? 
Who disposes of these resources? Department: 
units? The university or college as a whole? 


s? Special centres and research 
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Who controls decisions about the use of these resources, authorizes equip- 
ment purchases and employs staff? 

Is it possible to deploy these resources between departments or are they 
exclusively used by one department? How is this arranged and financed, 
and what is its extent? 

How effectively are these resources used? Are equipment and staff under- 
used? Is there unnecessary duplication of equipment or staff in different 
parts of the university? Do faculty make the best use of the resources 
available? 

Are the resources.disposed to support established patterns of teaching? Or 
are they being deployed to solve the problems of teaching courses with 
large numbers of students, courses with special content problems, courses 
where their use could secure national improvements in teaching and learn- 
ing, and areas of the university where economies might be secured? 

Why create a new central unit? What is the educational rationale? 

What jurisdiction should the central unit be given? That is, how widely 
Should its activities range within the broad field of educational technology? 

How far should it be regarded as a service unit, responding to calls made on 
it, and how far should it be encouraged to play an independent creative and 
planning role within the university? 

On what scale can such a unit operate within the university? What can be 
done at once, what can be done in the short run, and what is the objective 
for the longer term? 

What criteria should be used in assessing the work of such a unit? How 
are cost and effectiveness to be measured, and how far should account be 
taken of more nebulous ‘academic’ considerations, such as ‘improved’ 
teaching or learning? How can the claims of such a unit be usefully 
compared to those of other divisions of the university which are seeking 
more funds, more staff, more equipment, more space, etc.? 

There is a purpose behind these questions. Any group of policy-makers 

which considers them seriously will rapidly discover that they are un- 

answerable solely in terms of a support service unit, and that such a unit could 
not itself begin to answer them without involving many other sections of 
the university or college. They demonstrate, in fact, that a service support 

Tucture and the system of insti- 


CONSULTANCY SUPPORT 


The publicity given to media-based innovations in recent years, moreover, 
has tended to distort their relative importance as sources of educational 
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change, and to distract attention from alternative strategies. There are, within 
most institutions of higher education, human resources which are usually 
inadequately used: teachers with special skills or researchers with special 
knowledge who could deploy these in support of their colleagues [1]. Some- 
times it is difficult to identify such people; sometimes they are reluctant to 
take on more work; sometimes neither they nor their institution know how 
to bring their talents into effective use. Potentially, at least, such people 
have a role to play as consultants to their colleagues, listening, guiding, 
suggesting and sometimes demonstrating: they may well prove to be among 
the most important sources of innovation in teaching and learning if they are 


properly used. 

We have already re 
of systematic course dev 
feel that many of the ch: 
depend upon the creation wit 


ferred to this point when we were discussing the means 
lopment, and we return to it again here because we 
anges we have been considering in this book vitally 
hin each institution of a small cadre of con- 
sultants who have some time set aside to support the innovatory endeavours 
of their academic colleagues. The form, size and composition of such a group 
will clearly vary from one institution to another, as will its location in the 
administrative structure. Yet, in the long run, the presence of such a group, 
and its location close to the centre of the decision-taking machinery, could 
prove to be as important as the presence of any professional media specialist 


[15]. 
In this chapter we 
which can be used to 


have briefly considered four types of support service 
assist innovations in teaching and learning. We regard 
this as no more than a preliminary review of a sadly neglected field of study. 
But even on limited experience it seems clear that, to be really effective, all 
four types of service need to be co-ordinated within an over-all strategy, 
and such a strategy can only be developed when the institution as a whole 
is governed by a system of management that promotes and guides change 
into constructive channels. In the next chapter, therefore, we turn to consider 
some of the management requirements for effective innovation in teaching 


and learning. 
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XIV. The management of innovation 


The fundamental task of management, whether one considers a city, a 
business or a university, is to deal rationally with continuous change. Its 
purpose is to minimize the disrupting effect of unforeseen developments and 
to maximize the opportunities for interaction between members of the enter- 
prise to achieve its shifting objectives and programmes as effectively as 
possible. No institution can remain both static and relevant indefinitely. 
Institutional managers must be able to adjust the balance between the forces 
of change and resistance continuously, to select and evaluate the specific 
options for change, and to determine the rate and speed at which change 
occurs [4]. The role of management is to achieve these ends, through the 
collective exercise of reason and foresight, without creating or increasing 
stress within the institution to an intolerable level. Management must therefore 
be concerned with the institution as an entity and must consider the totality 
of its enterprise and activity. 

It is fair to say that this concept of management is unfamiliar to the 
majority of educational institutions. For historical reasons, especially the 
dominant role of the academic faculty, the style of management of institutions 
of higher education has largely been a static one. In this style, the institution 
has a role and objectives which appear to be unchanging; the structure of 


s normally deemed to be sufficiently stable to 


government and management is bier a 
be enshrined in detailed legalistic constitutions which are difficult to amend. 
The main emphasis in the institution’s structures and processes tends to be 


on the protection of the rights of component units and individual members 
of the institution, both to regulate internal relationships and to protect the 
institution as far as possible from the vagaries of external pressures. For this 
reason, therefore, the role of management is often seen as a minimal one of 
conducting day-to-day administrative duties to maintain the fabric of an 
institution within which the component parts can act almost independently. 
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The whole system is significantly analogous to the nineteenth-century liberal 
concept of the role of the State which prevailed at the time when the basic 
pattern of European universities was being established. 
Thus, in our view, the current management styles of educational institutions 
- usually fail to reflect the fundamental task of management, which is highly 
relevant to the processes of innovation, whether the innovation concerns 
teaching, learning, research or community service [1]. We believe, for 
instance, that the agencies or individuals concerned with the introduction of 
educational technology and other innovations in teaching and learning must 
therefore attempt to understand the relevance of institutional management and 
should then seek to make management itself more conducive to change. As 
long as attention is concentrated primarily upon physical facilities, such as 
new devices, and on the organization and methods most closely associated 
with them, fairly simple analytical techniques for studying innovation can 
serve a limited purpose. When, however, development becomes more sophisti- 
cated and affects the institution as a whole, much more complex questions 


approach; a department often uses its traditional autonomy to launch and 
protect an innovation that is not supported elsewhere in the university, For 
those interested in more comprehensive innovation, however, there is no 


m to the concept 


The strategies for innovation we discuss below are concerned with such 
institution-wide innovation, We have already noted that it is both possible 
and desirable to develop strategies of innovation at the inter-institutional 
level; we do not again refer to such developments partly for lack of space and 
partly because we assume that they will be greatly facilitated once individual 
institutions have developed their internal strategies, Equally, it is Possible for 


» centres and institutes to innovate 
in the absence of a supporting framework provided by the institution to 


If the organizational structures and Processes of an institution are the 
critical element which determine whether, and how far, it can react Positively 


to changing circumstances, they should be integrated into a single and 
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coherent management system. That should be a truism, but unfortunately it 
is seldom the case. In most universities there is no certain relationship between 
the structure of academic sub-units and the structure of the fiscal planning 
process, or between the admissions control process and the process which 
allocates resources for teaching [7]. For example, a decision to change the 
curriculum for a particular course may reside within the authority of a 
faculty board although the normal resources required for teaching (faculty 
manpower, materials, costs, etc.) may well be allocated by the senate direct 
to the departmental level, and the media required for the course may well be 
the responsibility of a committee controlling a central audio-visual services 
unit. In this example, the authority for academic decisions and the authority 
for decisions about the usage and mix of resources lie in different places. 
Thus, although it may appear to be common sense that a faculty board cannot 
alter the curriculum without having some effect on the resource patterns of 
the departments and the central services unit, the organizational structure 
of the institution does not recognize that interdependence. The traditional 
constitutional division of financial and academic authority between a board of 
governors and a senate is the split which has prevented common-sense inte- 
gration of the total management systems of universities. As it runs down 
through the system as a deep fissure, it has led to inefficient divisions between 
finance committees and academic planning committees, between the pro- 
fessional managers responsible for finance and business and the academic 
administrators responsible for admission and teaching. The key to the creation 
of an integrated unitary system lies in a recognition that the president or 
vice-chancellor is, de facto, managing director of the institution, fully 
responsible for all of its activities. ; , , 

The second question, that of involving faculty more effectively in the 


planning and development processes, is more complex. The best plans are 
the institution are concerned with their 


embers of 
AR R a their implementation; and this means that the planning 
machinery must; provide ways of ensuring this and of creating a climate in 
which the relevant procedures are politically acceptable to faculty. This is 
partly a matter of agreeing upon institutional objectives. Unless these exist 
and exist openly, then confusion, waste, frustration and inefficiency are bound 
to occur. An educational institution must contain groups and individuals who 
hold different views on the purposes of the institution. However, those 
differing views need to be kept in balance for operational purposes whilst 
remaining in conflict as to the future; the outcome of that conflict can then 
alter the future balance which will in turn lead to changes in the consensus 
view of institutional role. Thus the objectives themselves have to be ae to 
change; this is another reason in favour of continuous planning which Tes ts 
in fixed agreements for only the shortest period essential for operational 


ility and efficiency. . i n 
u aa institutions, we must recognize, are not rational communities 
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of idealistic scholars; they are complex socio-political institutions, and those 
who promote innovations need to understand the nature of the internal inter- 
actions and stresses if they are to control the forces that they generate. If this 
first step is carried out successfully it should result in a shift in the collective 
attitude of the leadership towards the management of the institution. Five 
aspects of that attitude can be noted. Firstly, there must be a deep commit- 
ment to innovation, springing from a recognition that since the institution 
exists in a dynamic environment it has to adapt the means whereby it fulfils 
its less-changing purposes to changing circumstances. The social, economic, 
political, scientific and technological requirements and Processes which affect 
contemporary institutions are changing at an increasingly rapid rate, and these 
make internal planning much more complex. Secondly, it must be recognized 
that innovation in management is a prerequisite to other forms of innovation 
within the institution, for it is a system which consists of interdependent parts 
in which change to one process or part may have ripple effects throughout the 
whole system. For this reason, change has to be planned and managed with 
great understanding and care by those who are in a Position to see the entire 
interlocking structure of relationships within the system. Thirdly, 
successful change cannot be forced upon the institution, Without careful pre- 
paration, in which those who form opinion and take decisions are gradually 
drawn into the innovatory process, change will be frustrated. Premature 
changes, or false starts, may actually intensify the resistances within the 
institution. Fourthly, it must be assumed that the present level of stress, 
problems and opportunities is unlikely to be reduced in the future: in such 
circumstances, more may be gained by stressing the Opportunities created by 
change than by dwelling obsessively upon the problems that it brings. Finally, 
most institutions possess reasonable resources of intelligent and expert man- 
power which, effectively deployed, can be used to tackle many of their 
problems and to accept most of the challenges facing them. The crucial 
condition is that these resources should be mobilized to achieve institutional 
goals. 

The third question is that of devising a suitable system for devolving 
responsibility. It is necessary to stress that, in our view, effective integration 
does not necessarily lead to bureaucratic centralization. On the contrary, 
the good management of a large educational institution not only involves 
institutional integration but it also provides for internal diversification and 
devolution to meet the varying conditions in which sub-units have to Operate 
and to promote the different objectives they pursue. If the tight balance is 
struck, by creating a framework within which the sub- 
successfully while conforming to the over- 
tion, then the system as 
change. 

It now becomes clear why such practices as M 
and Management by Exception are both relevan 


lasting and 


units can operate 
all strategy of the institu- 
a whole can become dynamically responsive to 


anagement by Objectives 
t; the framework should 
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set clear objectives to the units but the units can exercise initiative to achieve 
those objectives, seeking approval only for action which deviates from the 
approved pattern. 

The budgetary process can be used to illustrate this point about devolution 
within a structured system. In a given university, the process could allocate 
$1 million to the Faculty of Physical Sciences to teach 500 students in a 
particular year. The faculty could be told that the $1 million is made up: 
of $500,000 for faculty salaries (arrived at by using a ratio of 1 faculty 
member to 10 students and by assuming an average faculty salary of $10,000); 
of $45,000 for secretarial and clerical staff (arrived at by using a ratio of 
1 secretary to 5 members of faculty and an average cost per secretary of 
$4,500); of $300,000 for technical support staff (arrived at by using a ratio of 
1.2 technicians to 1 faculty with an average salary of $5,000); and of 
$155,000 for materials and other costs (arrived at by allocating $310 per 
student for that purpose). The Faculty of Physical Sciences would thus be 
informed by the budgetary process of the moneys it would receive for teach- 
ing purposes, how these moneys were composed by the university, and what 
the basis is for the calculation of each element of the moneys. The university 
would have communicated its views on how these should be spent by 
the way in which it has constructed the budget. Devolution and localized 
initiatives can then be built into the process by giving the faculty virtual 
freedom to spend the moneys in the ways it feels will best achieve the objec- 
tive of teaching the 500 students in that year. The faculty could, for example, 
decide to appoint only 9 faculty members and to use the $10,000 saving on 
faculty salaries to increase the learning resources available to the students. 


ic limi Id have to be imposed upon the faculty. It should not be 
hee tg Pee ding in such a way that the faculty will 


mix of its spen u 
sees Soe be given an increase in its budget in the following year 
(e.g. by appointing additional permanent staff on funds saved on materials). 
We hope that the foregoing over-simplified example of a budgetary process 
provides one illustration of the manner in which a unified organi- 
zational system can enable a meaningful devolution of initiative to 


eet a di h proce 
It is, however, futile to discuss suc! ; y 
objectives are decided is itself unsatisfactory. Thus the design of the decision- 


making process is critical. Long decision chains, overlapping or asia 
responsibilities and the division of decisions into their “ane parts al 
tend to slow down and discourage change [5]. Unfortunately pe Pa a 
usually present in abundance in the decision-taking processes © = pt ye : 
institutions; committees exist in large numbers (and poe pee 
formed into multi-tier structures; decision-making responsi oie a ra ay 
clearly defined; the financial and the academic aspects ofa eae oe ee 
are often considered separately by different committees aes i ay m y 
devices can be used to make the decision-taking process more texi e withou 


dures if the process whereby the 
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reducing the quality of the decisions that are taken, and without removing 
policy decisions from the hands of those most directly concerned with their 
results. It is possible to reduce the numbers of tiers in the committee struc- 
ture, to devolve clear responsibilities to sectors of the institution, to assign 
assessment work to individuals or small informal groups and leave only 
decisions on policy and key issues to the large formal committees, or to 
use project teams which are responsible for all facets of decision-making on 
a particular topic. A decision, for example, to replace small-group (two to five 
students) teaching of traditional economics by a larger group (ten to fifteen 
students) teaching of econometrics has implications for those members and 
officers concerned with student assessment, faculty teaching loads and the 
distribution of faculty resources, curricula, space design and allocation, the 
time-tabling of teaching and the teaching of allied subjects. 

The decision-taking processes of most educational institutions normally 
allow for two approaches to such a decision. It can be taken by those 
members directly concerned with the teaching, leaving the others for 
whom it has implications to ‘pick up the pieces’. In the long run, the friction 
and frustration caused by this approach would probably lead to strong 
Pressures against innovation. Alternatively, in most institutions, those con- 
cerned directly with the teaching, say, of economics can recommend the 
change on academic grounds to a social-studies faculty board; this in turn 
has to recommend it to the academic board or the senate of the university 
after referring the recommendation to the other groups concerned for 
comment (the statistics department, the finance or planning committee, the 
space-administration office, the dean of students, etc.). The time taken by that 
approach, and the risks involved in asking a wide Tange of groups to comment 


on the proposal in isolation, would probably combine to form an effective 
barrier to innovation. There is yet anot 


her way of dealing with the matter, but 
it requires a carefully structured institution-wide forward planning process 
(a macro-process within the institution) and a Project process for particular 
decisions (a micro-process), 


An educational institution should formal 
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Department of Defense. Within such a planning process the example used 
above of a change in the teaching of economics would require the officer 
responsible for economics to consult with the individual officers for whom the 
decision had implications. A systematic assessment of the effects and costs of 
the decision could then be fed into the process at the same time as the 
request for the change. 

The micro-process concerning projects has a similar function to the plan- 
ning process at the level of individual items of development. If we continue to 
take the proposed change in the teaching of economics as our example, the 
normal position at present, once a decision in principle had been taken by 
the institution, would be for the economics faculty group to design a new 
hen take their finished product to related 


curriculum; that group would t i 
groups (e.g. the statistics group), to the educational technologists, to the 
librarian, to the admissions officer, etc., for them to make marginal specialist 


comments prior to implementation. It is highly unlikely that systematic eva- 
luation of the results of the change would be part of the process. The idea 
of the project process is to obtain genuine interdisciplinary and inter-specialist 
co-operation at the design, implementation and evaluation stages of such a 
development. In essence, if through the planning process the institution 


accepted the need for the change, it would then establish a project team under 


a project leader; the team would comprise members of all of the groups 


affected by the change; the leader would be given a time-table and a budget 
for the work of the team; and the team would be jointly responsible for the 
design, implementation and evaluation of the change. f 

In briefly outlining the concepts of planning and project processes as one 
way of improving an institution’s ability to plan and implement change 
effectively and efficiently, we have moved across the boundary we drew earlier 
between the decision-taking and the implementation structures. The latter are 


i isi i hen they are acted upon. 
. Decisions become effective only w 
me toes o ctures and processes concerned with 


ibility in the stru e n 
The Se Ri tor in the institution’s ability to change 


decision implementation is a major fac! ; j " 
and to See in time. The nature and the structural relationship of academic 


units can either inhibit or encourage change. A structure which is ep spe- 
cialized along disciplinary lines with a large number of sperel sma Pre 
ments tends to be less adaptive than a structure which is less aien" ic 
contains units which straddle the boundaries of disciplines, and y stn con- 
tains larger units. For example, relatively small deparia Ns physics, 
chemistry and mathematics would find it more difficult to ef cm enD 
interdisciplinary curricula, would be more under influence of the na rg 

bodies and groups concerned with these disciplines, would be 
professionel e to agreements about relative priorities for development in 
lesley ‘eels and be less economics in the provision of common services 
the three subjec pre of physical sciences which included these three 
sp ites, Baually as we have outlined earlier, the separation of the 

1SC1 . 2 
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library, the computing centre and the media or educational technology centre 
into separate units is a less efficient and less adaptive mechanism than the 
placing of these functions within one management unit. ; 

It is also necessary for the responsibility for implementation and for eva- 
luating the effects of the implementation to be clearly assigned. In regard to 
curriculum renewal, for example, an educational development office with a 
very small permanent staff of specialists in curriculum development, innova- 
tion theory, media-resource utilization, etc., but with a larger budget, can use 
some of its funds to buy time from the faculty groups. The individuals thus 
released can then systematically implement decisions in curriculum change 
and can keep those changes under review [3]. If necessary, the financing of 
such an educational development programme could be obtained by slightly 
reducing the teaching resources allocated to faculties, schools and depart- 
ments. Curriculum renewal and evaluation is one of the functions for which 
teaching resources are at present given to departments; the above proposal 
simply suggests that the resources allocated for those functions should be 
given to the educational development office (rather than direct to the depart- 
ments) in order that the office can use it to ensure that specified members 
of each subject group do obtain time to carry out those functions, 
and carry them out in Co-operation with a specialist and interdisciplinary 
team. 

How does a management structure of the kind we have briefly summarized 
bear upon the problems of teaching and learning? The critical factors are: 
(a) having sufficient information; (b) providing regular review of the prob- 
lems and (c) being able to make planned changes as appropriate. 

We feel that perhaps the most helpful approach to the information problem 
is to set out a framework of considerations and questions which should be 


The first Stage would have two compo: 
and co-ordination of quantitative data 
a statement or restatement of internal p 
task of assembling all this data is freq 


nent aspects, namely the collection 
on current teaching practices, and 
rocedures relating to teaching. The 
uently undertaken in United States 


] ise. Too often, administrative effort is 
almost exclusively geared to the day-to-day servicing of committees or dealing 


with problems as they arise rather than to the institution’s programme of 
teaching, research or community service. 
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DATA COLLECTION 


Teaching 


Use of faculty time 
Teaching loads of each member of faculty in contact hours over a typical 


year; the size and frequency of the groups taught; the spread of the load 
over the academic year; the titles of the courses taught; an assessment 
of the amount of preparation required to teach each course and of the 
time taken to comment on the written or project work produced by students 


on the course. 

Similar information for non ful 
(fellows, visiting tutors, graduate stu 

Quantitative assessment of the amoun 
reading and its frequency, required 
option. 

The teaching methods use 
of teaching sessions and the dis 


course. 

Quantitative information on the other activities of full-time faculty, i.e. re- 
search, student admissions, personal tutorship, administrative and com- 
mittee work, examinations, public and community service. 


I-time faculty who contribute to teaching 


dents, etc.). 
t of written or project work, related 


from students for each course and 


d for each course and option, the frequency 
tribution of faculty inputs within each 


Courses 
Course schedules. The objectives for each course, the contact hours for 
students, their sequence and form. : 
f all courses and options on offer, the 


Course list. An analysis © ti 
percentage of teaching input into each course by subject group of faculty; 
a weighting for the course in terms of its role in the final assessment of 
a student; and a classification of the teaching methods used for each 
course. 

Course mat 
indications of total cost 


erial. The supporting material prepared for each course, with 
s involved. 


Student load , l 

The contact hours in the teaching situation received by the average student 
in each major each term in each year of his course; the size of group in 
which he would be invo f these contact hours; the spread of 
hours over the term; the amoun! roject work in 
each term. , i l 

The utilization of learning facilities by the students in the various groups, 
e.g. the average number of items borrowed from the library by a history 
sett or the number of hours of laboratory work required per year by 

, 

each chemistry student. 


Ived in each o! l 
t and spread of written or pi 
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Characteristics of students and faculty 


Students 


Breakdown of intake by faculty, departmental or subject categories, for 
year of study. 


General data on socio-educational characteristics of students. 
Wastage rates. 


Examination results, by grade and school or subject. 
Placements. 


Faculty 
Breakdown by subject group. 


Experience of any in-service teacher-training programmes for faculty. 


Supporting units 


Library. Number of qualified librarians; roles and relationships with academic 
units; information flow to faculty and students. 


Production facilities. Availability and disposition of various media facilities; 
Staffing; training; 


patterns of use; information flow to faculty and students. 


Counselling services. Range of services for admissions, health, educational, 
careers advice, etc.; 


; relationship of services to each other and flow of 
information about them to faculty and students. 


Curriculum commitments. Availability of curriculum developers, or educa- 
tional technologists or learning psychologists; extent of involvement to date. 


Administrative, Disposition of support for time- 


tabling of teaching; statistical 
support, etc. 


Technical. Laboratory Support services; disposition. 


Secretarial services. Access for 


k teaching services, such as typing and distri- 
bution of essays, notes, etc, 


Other resources 


Teaching spaces. Number, location, distribution, size of spaces; pattern of 
utilization. 
Library provision. Reading spaces, 


provision of duplicate copies, access to 
non-print material; utilization of | 


ibrary facilities; and bottle-necks. 
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Computer. Use of computers for teaching or learning. 


Teaching laboratories. Distribution and number of laboratories; patterns of 
utilization; and bottle-necks. 


Study spaces. Number, size and distribution of supplementary study facilities. 


Audio-visual resources. Disposition of central and local facilities, patterns of 


use. 


Financial allocation. Recurrent expenditure by subject group on supporting 
materials, expressed as proportion of departmental expenditure; library 


budget; special fund for teaching and learning projects. 


Plans for expansion 

A summary of plans for expansion of student numbers should be prepared, 
giving anticipated breakdown of additional students by subjects and faculties, 
with an indication of level of expected unit costs by subject and faculty. 


STATEMENT OF PROCEDURES 


Students 

Form of guidance on selection of faculty or subject. 
Means of transferring from faculty or subject. 
Advice on ‘study’ problems. 
Records of student progress, an 
‘Assessment and examinations. 


d on wastage. 


Faculty 


; aini i rience and interest. 
ja in terms of teaching expe agi 
E teria of teaching contribution and performance. 


Weighting in promotion cri 
Internal training or workshop programmes for faculty. 
Variety of functions and responsibilities to be performed by faculty, e.g. 


administration. teaching, research, student counselling, examinations, etc. 
Who or which bodies or individuals assess each category of students? 
At what intervals? Is there a range of assessment techniques used? 


Curriculum review 
tructure of decision-making regarding the introduction 


Is there a systematic s J sion-makmg 7 k 
p ; terms of its various implications on space, equipment, 


of new curricula in zeae 
materials, manpower, spread of courses, examination procedures, etc? 
9 
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Is there a regular review of courses undertaken by subject groups? What 
form does this take? 

What happens if a course option has not been taken for, say, three 
years? 


The study of the data and restatement of existing procedures should fami- 
liarize senior members of the institution with the scale and diversity of teach- 
ing practices and indicate some of the pressure points in the total system. 
This is essentially the quantitative and descriptive phase of the operation. 
It needs to be built into the second phase, which is the systematic review 
involving all faculty groups and academic units in the institution. It is 
envisaged that these participative discussions would be based firmly on an 
understanding of the quantitative material and this would relate to the 
methods of creating a climate for innovation described in the previous 
chapter. 

Each faculty group or unit should be asked to comment on the data and 
on the guide-lines prepared by the senior academic and administrative officers, 
and then prepare a statement on the following points: 

The rationale for its present pattern of teaching, with an indication of 
what changes in method have occurred in the last few years. 

2. The view of the group as to whether, at its present level of faculty and 
student numbers, the present sequence and pattern of teaching is regarded 
as the most effective and appropriate from an academic and educational 
standpoint. 


3. The changes considered necessary, if any, and special problems which are 
causing concern to faculty and/or students, 


4. The most critical teaching-curricular problems facing the group, and 
possible approaches to them. 
Certainly in the first year of an 


participation by groups of faculty is of course much more complex than 
might appear on the surf: 
the major, optional, 

involved. It is also ope! 
ment, unit costs and course o 


evident. This is the planning 
gned to achieve the goals or 
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We have not described in detail the application of such a process to any of 
these three levels, though we touched on some of its essential principles at 
various points in this book and specifically in Chapter XI where we discussed 
course development. What we have sought to do is to indicate its general 
features in order to place the problems of teaching and learning in the wider 
context of the institutional system as a whole, and the problems of the insti- 
tution in the still wider context of a society's pattern of higher education. 
More specific case studies are now required to fill out the details of this 
framework. We have, however, thus completed the logical sequence we set 
out in Chapter I, where we indicated that it was essential to move from an 
immediate concern with the problems of teaching, through the repertoire of 
resources and procedures which are relevant to them, to the innovations in 
management which are required to apply those resources effectively. In the 
next decade, all institutions of higher education will need to move through 
this sequence in some form or other. On the degree to which they do so 
intelligently and creatively will depend the effectiveness of their teaching, their 
organizational stability and their ability to adapt to the demands which 
society and their students will make upon them in the next age of expansion. 
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Additional references 


The literature since 1970 has put much greater emphasis on problems of curriculum 
and academic structure and on problems of innovation than on new methods and 
resources. Attention has shifted from a concern for new methods to a concern for 
the context in which they might operate and for genuine rather than token innovation. 


A. Higher education, curriculum and context. 
B. Teaching and learning methods and materials, planning and practice. 
C. Teacher development, support services, evaluation and the fostering of innovation. 


A. HIGHER EDUCATION, CURRICULUM AND CONTEXT 


Butcuer, H, J.; Rupp, E. (eds.). Contemporary problems in higher education—an 
account of research, London, McGraw-Hill, 1972. 

A very useful series of articles on British research in higher education, Part III, 

‘Experiment and Innovation in Methods of Teaching’ is particularly relevant and 

contains institutions from Beard, Abercrombie, Walton and Parlett. 


CERI/OECD. Interdisciplinarity, Problems of teaching and research in universities. 
Paris, OECD, 1972. 


This study looks at existing practice in OECD countries and identifies many of the 
problems. It does an excellent job of conceptual clarification but the case study report- 
ing is only brief and confined to the Perspectives of senior administrators and aca- 
demics. Essential reading for those Planning or implementing interdisciplinary 
courses and institutions, but it is difficult to get beyond the rhetoric, 


——. Environmental education at university level : trer 


A follow-up to the previous report which exa; 
area of study. Five case studies of consider: 


ids and data. Paris, OECD, 1972. 
mines approaches to an interdisciplinary 
able interest are included: (a) ‘Resource 
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development and resource management at Tours’; (b) ‘Environmental education at 
Green Bay, Wisconsin’; (c) ‘Environmental sciences at East Anglia’; (d) ‘Environ- 
mental sciences at Coleraine’; (e) Environmental studies at Waterloo’. (b) and (e) 
include long discussions of innovative teaching methods and both attach considerable 


importance to project work. 


——. Recurrent education: a strategy for lifelong learning. Paris, OECD, 1973 

A useful study which gives the rationale for recurrent education and its educational 

and social implications. 

Cou.ier, G.; TOMLINSON, P.; WiLson, J. (eds.). Values and moral development in 
higher education. London, Croom Helm, 1974. 

This pioneering book of invited contributions has three parts. The first discusses the 

nature of moral development from philosophical, psychological and sociological 

perspectives. The second explores the links between moral development and practical 

teaching in philosophy, literature, drama, theology, history and science. The third 

considers the influence of specific social contexts and experiences. 


Commission ON NON-TRADITIONAL STUDY. Diversity by design. San Francisco, Calif., 
Jossey-Bass, 1974. 

An important report suggesting how higher education might be reoriented to cope 

with non-traditional patterns of admission, course-work and credentialling. The aim is 

to serve the interests of the non-traditional student, to increase access to higher educa- 

tion and to relate to the needs of the local community. The main chapters are entitled 

‘Broadening Opportunities’, ‘Reshaping Institutions’, ‘Examining Alternatives’ and 

‘Assessing Accomplishments’. 

S. B. The world of higher education—an annotated guide to 

San Francisco, Calif., Jossey-Bass, 1971. 

r 200 pages, exclusively devoted to the American 

1970 and even some from 1971. 


DresseEL, P. L.; PRATT, 
the major literature. 
An annotated bibliography of ove 
literature. It covers publications up to 
Emauina, J. A fresh look at higher education, European implications of the Carnegie 
Commission Reports. Amsterdam, Elsevier, 1973. 
A very readable analysis of the “Carnegie Commission Reports’ which brings out most 
of the important recommendations, assesses to what extent they are peculiar to the 
American context and relates them to current issues in European higher education. 
In addition to discussing the ‘Role of Higher Education’, there are chapters on ‘Entry 
into Higher Education’, ‘Graduate Employment and Recurrent Education’, These 
are complemented by long chapters on ‘Structure and Governance and on Internal 
Change’ (including several pages on the role of educational technology); and shorter 
chapters on ‘Student Unrest and More Effective Use of Resources’. There is little 
detailed discussion of the curriculum or teaching issues, which were largely ignored 


by the commission itself. 

Hatsey, A. H.; TROW, M. The British academics. London, Faber & Faber, 1971. 

A sociological study of British universities as seen by the academic staff who teach in 
them. Separate sections cover the University and Society, The English Idea of a 
University, The Academic Career and Academic Orientations—views on expansion. 
political views, attitudes towards teaching and research. F 
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Harvey, E. B.; LEONARDS, J. L. Key issues in higher education. Toronto, Ontario 
Institute for Studies in Education, 1973. 


The issues discussed are all concerned with the role of universities in society. They 
include ‘Goals of University Education and How They are Perceived’; Costs and Bene- 
fits’, ‘the University as an Agent of Attitude Change’, and “Equality of Opportunity’. 


Higher education in a changing world. World year book of education, 1971/72. 
London, Evans, 1971. 


The first two sections of this book are devoted to the themes of ‘Higher Education 
and Society’ and ‘Factors Influencing Policy in Higher Education’, The third section 
contains eleven case studies on ‘National Policies’ and the fourth section is a long 
‘Selected Bibliography’. Throughout, the emphasis is more on rational policy and the 


riculum or teaching issues. 


KABWASA, A.; Kaunpba, M. M. (eds.). Correspondence education in Africa. London, 
Routledge & Kegan Paul, 1973 


This book consists mainly of case studies, presented to a seminar in Abidjan in April 
1972, and a survey of African correspondence institutions. 


‘Rural Education’, ‘Professional and Administrative Training’, ‘Teacher Training and 
Post-Secondary Education’, 


LEVINE, A.; WEINGART, J. Ri 


eform of undergraduate education. San Francisco, Calif., 
Jossey-Bass, 1973, 


A review of twenty-six colleges in the United States by two ex 


) -students, which con- 
centrates on currict 


ulum patterns, organizational Structures and how they affect 
novations in-these areas are commented upon and evaluated. 


MACKENZIE, MNs POSTGATE, R.; ScuPHAM. 


n ovation. Then Part II, ‘Problems and Practice’, 
issues on a comparative basis with a view to establishing 
discussion and decision by anyone embarking on a 


MANSELL, A. et al. A study of unit and mo 


; dular courses, London, The Nuffield Founda- 
tion, 1976. 


A discussion of the issues raised by unit and modular 


à | courses, and their advantage and 
disadvantages. The report considers the effects of s 


uch courses on communications 
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between staff and between staff and students; on teaching skills; and on curricula and 
the organization of knowledge. 


MANSELL, A.; SQUIRES, G. Breadth and depth. London, The Nuffield Foundation, 


1976. 
An analysis of the concepts of breadth and depth in higher education, and related 
notions such as ‘the trained mind’ and ‘competence’. Some reference is made to 


current courses. 


Mayuew, L. B. The Carnegie Commission on Higher Education. San Francisco, Calif., 


Jossey-Bass, 1973. 
A lengthy review of the ‘Carnegie Commission Reports on Higher Education’ by an 
experienced American commentator. Each separate document is briefly summarized 
and its significance assessed. The author identifies the reports as belonging to a liberal 
but not radical tradition, as expecting highly rational behaviour (where historically it 


has been only rarely observed) and as accepting the need to offer views that are poli- 


tically respectable. It is a useful introduction to over fifty documents; and is clearly 


structured and referenced. 

MAyuHEw, L. B.; Foro, P. J. Changing the curriculum. San Francisco, Jossey-Bass, 
1971. 

The authors discuss existing practice in hi 

new models and innovation possibilities. 

and discuss a number of strategies. Their stan 


ter philosophy: an approach to medical 
University, Faculty of Medicine, 1974. 


gher education curricula in terms of norms, 
They also look at mechanisms for change 
dpoint is firmly student-centred. 


NEWFIELD, V.; BARROWS, H. S. The McMas. 
education. Hamilton, Ont., McMaster 
(Education monograph, 5.) 

A brief exposition of the thinking and practice which guided the design and early 

development of a new medical school. In the case of this radical innovation the terms 

‘self-directed learning’ and ‘problem-based education’ have become realities rather 

than slogans. Other key elements in the design are small group tutorial learning, the 

selective use of learning resources, diagnostic evaluation and integrated learning and 


planning. 
PARLETT, M.; SIMONS, H. Student experience of academic life. London, The Nuffield 


Foundation, 1976. 
This study looks at the relationship between various aspects of university life that help 


to determine student attitudes towards a perception of their academic work and how 

these affect the process of teaching and learning. 

Perry, W. F. Forms of intellectual and ethical development in the college years: a 
scheme. New York, N.Y., Holt Rinehart & Winston, 1968. 


In an unusual and fascinating interview study of a group of Harvard undergraduates, 
Perry has mapped out stages in the intellectual development of the students as they 
progress through four years of college. He traces their initial belief in knowledge as a 
body of right or wrong facts, taught by an authority; through their realization of the 
relativistic nature of knowledge; to a final stage of personal commitment. 
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Scuwas, J. J. College curriculum and student protest. Chicago, Ill., University of 
Chicago Press, 1969. 

This highly individual book suggests that student protest is merely a symtom. The 
real disease is the curriculum. After justifying this diagnosis, the author goes on to 
suggest how a curriculum might be based on developing students as morally and 
intellectually autonomous persons. The emphasis is on developing skills of analysis, 
communication and inquiry; on student-staff interaction; on the collegiate community; 
and on the capacity to make moral judgements. 


raises some of the critical issues and dilemmas. Then, in Part II, eight case studies de- 
scribe existing practice in five OECD countries—France, Norway, United Kingdom, 


United States and Yugoslavia—and discuss key issues. There is also a report on a 
conference in Grenoble in 1971. 


convincingly that the explicit obligations of the curriculum cannot be fully understood 
without consideration of the implicit demands of the hidden curriculum, 


Squires, G, et al. Interdisciplinarity, London, The Nuffield Foundation, 1975, 
A general report with Supporting sets of Case-studies on interdisciplinarity in univer- 


Kingdom. The case studies are grouped into five 
leering, science technology and society, integrated 


final chapters explore the theoretical 
its current growth, 


ma J. (ed.). The Open University opens. London, Routledge & Kegan Paul, 


parts of the book are entitled ‘Interim History’, 
> d the System’, ‘Some Students’, ‘Teachers and 
Courses’ and ‘The Media’. 
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B. TEACHING AND LEARNING METHODS AND MATERIALS, 
PLANNING AND PRACTICE 


ARMSTRONG, R. H. R.; TAYLOR, J. L. Instructional simulation systems in higher 
education. Cambridge Institute of Education, 1970. 


Feedback on instructional simulation systems. Cambridge Institute of Education, 
1971. 


AXELROD, J. The university teacher as artist. San Francisco, Calif., Jossey-Bass, 1973. 
A vivid account of different teaching styles in the humanities-content-centred, skill- 
centred and student-centred. It uses transcripts from classes and anecdotal incidents to 
give life to views which are based on extensive research. Guaranteed to provoke 
discussion, full of insight and a useful antedote to some of the more academic writing 


in this area. 


Barrows, J. H. S. Problem-based learning in medicine. Hamilton, Ont., McMaster 
University, Faculty of Medicine, 1973. (Education monograph, 4.) 


A short monograph which contains much thinking that is relevant to professions other 


than medicine. 
BEARD, R. Teaching and learning in higher education. 2nd ed. Harmondsworth, Pen- 
guin, 1972. 

This paperback, first published in 1970, is the British counterpart to McKeachie 
though rather more academic in tone. The author, à psychologist, was until recently 
Director of the University Teaching Methods Research Unit at the London Institute 
of Education and the book draws heavily on her experience there as well as on 
the British Research Literature. The most useful chapters are probably those on 


` ‘Lecturing’ and ‘Teaching Small Groups’. Those on ‘Educational Techno- 


‘Objectives’, : i c 
logy’ and ‘Evaluation’ are rather dated; and there is no discussion of problems of 


innovation or course design. 


BuiGH, D. A. What’s the use of lectures? Harmondsworth, Penguin, 1972. 

This excellent handbook on when and how to use lectures has been very popular in 

the United Kingdom. The first two chapters, ‘What Objectives can Lectures Achieve ?” 

and ‘What Factors Affect the Acquisition of Information’ are based on research. 
practical advice on the lecture techniques which apply 


Then a long third chapter gives idy } ique 
these factors most effectively: it is subdivided into lecture organization, making a 
point, the use and purpose of hand-outs, ways of obtaining feedback, overcoming 


common difficulties, lectures for the promotion of thought and lectures to teach atti- 
tudes. The fourth chapter discusses alternatives to lectures and the combination of 


lectures with other methods; and a final chapter discusses preparation. 


Boom, B. S.; HASTINGS, J.; MADAUS, G. Handbook on formative and summative 
evaluation of student learning. New York, N.Y., McGraw-Hill, 1971. 

This large and very useful handbook is divided into two parts, Part I is by the authors 

and gives an authoritative and well-written exposition of the use of educational 

objectives in planning and evaluation, of the concept and practice of mastery learning, 

onal decisions and of the new well-known 


of the use of evaluation for instruction i t 
‘Taxonomies of Objectives in the Cognitive and Affective Domains’. Part II which is 
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equally useful contains long essays by invited contributors on ‘Objectives and Evalua- 
tion in Specific Subjects’. Though oriented at schools most of the thinking is equally 
relevant to higher education, especially that relating to science, social studies, art, 
literature, mathematics and second language. 


Butcuer, H. J.; Rupp, E. (eds.). Contemporary problems in higher education—an 
account of research. London, McGraw-Hill, 1972. 
See Section A, above. 


COLLIER, G.; TOMLINSON, P.; WILson, J. (eds.). Values and moral development in higher 
education. London, Croom Helm, 1974. 
See Section A, above. 


COUNCIL FOR EDUCATIONAL TECHNOLOGY. Two years on. London, Councils and 
Education Press, 1975. (Mid-term director’s report on the National Develop- 
ment Programme in Computer Assisted Learning.) 


The Director, Richard Hooper, reports on the policy and early experience of the 
national programme. This involves seven development projects, ten feasibility studies, 
three design studies and five transferability projects. These cover a wide range of 
computer applications in all sectors of the educational system. Those in higher edu- 
cation cover mathematics, statistics, physics, chemistry, medicine and engineering. It 
concludes with six assertions, which they hope will have been finally confirmed or 
negated by the time the programme ends in 1978: (a) computers in education are here 
to stay; (b) not all uses of the computer in education will spread equally fast; (c) the 


3 (f) sooner or 
managed learning’ will be 


obsolete, to be replaced by a more general category of activity called educational 


computing with a range of specified sub-functions, 


Davies, I. K.; HARTLEY, J. (eds 


-). Contributions to an educational technology, London, 
Butterworths, 1972, 


from the field of programmed instruction, is 
as up to date at the time of Publication and 
y recent developments, such as structural com- 
for instructional Purposes. 


includes articles on a number of fairl 
munication and the use of algorithms 


annotated bibliography. 
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Epstem, H. T. A strategy for education. London, Oxford University Press, 1970. 


The author describes the evolution of a course for non-specialists, based on a series 
of linked research papers. The purpose is to involve the student in the intellectual 
excitement of the research in the course of which they acquire considerable knowledge 
and a good appreciation of what research is like. There is good evidence of success 
and the approach has spread to many subject areas, having originally started in 


biology. 


FLecusic, K. H.; RITTER, J.; RITTER, U. P. Basic concepts of higher education— 
working papers. University of Göttingen, 1974. 
This analysis of the didactics of higher education by three German scholars distin- 
guishes five levels of action: (a) establishing the financial, institutional and conceptual 
frame of higher education; (b) planning of courses of study; (c) development of spe- 
cific phases or parts of courses of study; (d) planning and implementation ofa single 
course; (e) planning and structuring of learning situations. A major problem is that in 
spite of the interdependence of decisions at these levels, they tend to be taken by 
different people at different times and without co-ordination. An alternative approach 
to developing courses of study is advocated, based on (a) statements of learning goals 
(attitudes, work-style and orientation as well as knowledge and skills); (b) examples 
of practical teaching units; (c) examples of student work on the course, indicating 
both type and standard; (d) appropriate texts. This process needs to be institu- 


tionalized. er i r : 
A chapter on instructional objectives gives useful advice on finding and 
justifying objectives; and another on the organization of learning discusses sequencing, 
i by two most original chapters on the 


scheduling and grouping. These are followed me z 
development and orientation units and group work in instructional contexts. Then 


the final chapter discusses evaluation and examinations. 
Gacné, R. M.; BRIGGS, L. J. Principles of instructional Design. New York, N.Y., 


Holt, Rinehart & Winston, 1974. 
The most recent and best written of the books which base their approach to instruc- 
tional design on behavioural psychology. An introductory section, Basic Processes in 
Learning and Instruction’, is followed by two practical sections, ‘Designing Instruc- 
tion’ and ‘Instruction Systems’. The validity of this approach is coming increasingly 
under question, essentially in higher education. But this is a clear and useful exposi- 


tion. 

Gorpon, G. N.; FALK, I. A. Videocassette technology in American education. Engle- 
wood cliffs N.J. Educational Technology Publications, 1972. 

Virtually the only book on the subject, though already a little dated in its technical 

information. It discusses the various forms of videocassette, likely areas of application 

and its possible impact On education. 


Hartey, J. (ed.). Strategies for programmed instruction: an educational t echnology. 
London, Butterworths, 1972. 

Five British authors contribute chapters, Tusk Analysis “Presentation Kais 

‘Evaluation’, Research Strategies’ and ‘Implementation Problems’. There is a pie > 

psychological emphasis throughout. g 
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Hooper, R.; Toye, I. (eds.). Computer assisted learning in the U.K.—some case 
studies. London, Councils and Education Press, 1975. 

A comprehensive account, based on case studies, of the state of CAL in the United 

Kingdom in 1973/74. Nearly half of it concerns the higher education sector, including 


applications in geography, geology, engineering, mathematics, medicine and manage- 
ment. 


KELLER, F. S.; SHERMAN, J. G. The Keller Plan handbook. Menlo Park, Calif., Ben- 
jamin, 1974, 

A guide for instructors on the rationale and implementation of courses based on the 

Keller Plan (sometimes referred to as a Personalised System of Instruction—PSI). 

move at his own pace through successive units of 


Kemp, J. E. Instructional design—a plan for unit and course development. Belmont, 
Calif., Fearan, 1971, 


A short simple guide, based on thes 


ystems approach and behavioural objectives. Much 
more readable than most and no p 


retence at being self-instructional. 


McKeacuig, W, J. Teaching tips—a guidebook for the beginning college teacher. 
6th ed. Lexington, Mass., D. C. Heath, 1969. 
Still one of the best books on teaching methods, this manual contains much more than 


just tips and is relevant to the concerns of experienced teachers as well as beginners, 
A wide range of methods and teacher roles are covered. 


Manny, R. D. et al. The colli 
NY Wiley, 1970. 


The report of a research project into college teaching which, after defining the class- 
Toom’s goal as work, goes on to explore the role of emotion in the teaching-learning 
process, and the role of the teacher in relating affective processes to the learning task. 


MILLER, C. M.; PARLETT, M 

London, SRHE, 1974, 
This study from the University of Edinburgh looks at assessment from the viewpoints 
of the participants both students and staff. It discusses how students react to and cope 
with the exam system, th 


e e perspectives and underlying assumptions of staff, and ‘the 
rules of thumb’ which determine how the system functions. 


ege classroom: conflict, change and learning. New York, 


- Up to the mark: a study of the examination game. 


iates and describes five separate 


illn -centred, instructor-centred, intellect-centred and 
person-centred. This is followed by separate chapters on teaching humanities, science, 


mathematics, social sciences and psychology. Two final chapters (irrelevant to the 
main theme) cover issues of organizational structure and governance, 
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The programme at two. An UNCAL companion to ‘Two Tears On’ Norwich 
Centre for Applied Research in Education, University of East Anelia 1975. 
(Mid-Term Report of the Independent Evaluation Study of the National 
Development Programme in Computer Assisted Learning.) 

This report comments on the project’s style of operation and reporting; on its educa- 

tional values and effects; and on the different roles of the computer in the various 

Projects. Three chapters then treat major issues of project policy; its emphasis on the 

assimilation of CAL, its concern for transferability and its commitment to step- 

funding. The report is of prime interest to project controllers, directors and evaluators; 

and of rather less interest to those wanting to see preliminary project findings. Á 


Rowntree, D. Educational technology in curriculum development. London, Harper & 

Row, 1974. 
Although aimed at the schools sector, most of this book is relevant to higher education. 
It takes a very broad view of educational technology; and its chapters on objectives 
and on evaluation and improvement are useful summaries of recent thinking. 


SHERMAN, J. G. (ed.). Personalised system of instruction : 41 germinal papers—a selec- 
tion of readings on the Keller Plan. Menlo Park, Calif., Benjamin, 1974. 


This collection of essays by professors from a variety of disciplines provides the reader 
with a broad overview of PSI. These articles cover data evaluation of PSI, problems 


involved, related developments and some historical precedents. 
Snyper, B. R. The hidden curriculum. New York, N.Y., Knop 
See Section A, above. 


STAGG, S.; ERAUT, M. A select bibliography 
Councils and Education Press, 1975. i i 
he end of 1974 in curriculum develop- 


This bibliography covers publications up to t 1 
ment and educational technology. Commissioned by the Council for Educational 
Technology, it relates to the primary, secondary and tertiary sectors. 


ional planning systems: a gaming-simulation approach to urban 


idge Universal Press, 1971. 
e of games and simulation in higher education. 


d Regional Planning’, ‘Economics’, 


f, 1971. 


of educational technology. 2nd ed. London, 


Taytor, J. L. Instruct 
problems. Cambr 
Three excellent books covering the ust 
The areas given most attention are ‘Urban ani 
‘Government’, and ‘International Relations’. 
Ticxton, S. G. (ed.). To improve learning: an evaluation of instructional technology. 
Vol. I. New York, N.Y., R. R. Bowker, 1970. Vol. II, 1971. 
structional technology. It includes 


A comprehensive survey of American opinion on in : 
113 sapere and contributions from most of the leading figures. The Report by the 


Commission on Instructional Technology is followed by working papers on (a) the 
state of the art; (b) theories and general applications; (c) practical considerations; 
(d) implications for business and industry; and (e) economic evaluation. 


Travers, R. M. W- (ed.). Second handbook of research on teaching. Chicago, Ill., Rand 


McNally, 1973. 
ndbook of 1963 and is a new book rather than a 


This is the successor to N. L. Gage’s ha dis: r 
hapters are relevant to research in higher education, and one 


revision. Several of the ¢ a 
is specifically devoted to that topic. 
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C. TEACHER DEVELOPMENT, SUPPORT SERVICES, EVALUATION 
AND THE FOSTERING OF INNOVATION 


BECHER, ’R. A. et al. The drift of change. London, The Nuffield Foundation, 1975. 
The interim report of the foundation’s Group for Research and Innovation in Higher 
Education, looking at curricula and teaching in universities, The report discusses 


current changes, the institutional context, support for teaching, and communication 
between staff and students. 


COLuigR, K. G. (ed.). Innovation in higher education. Slough, National Foundation for " 


Educational! Research, 1974. 


Six case studies of recent schemes for promoting innovation in higher education, 
together with a general introduction and review. Each case study has four sections: 
“Context of Innovating Scheme’, ‘Objectives of Scheme’, ‘Means of Bringing about 
Innovating Scheme’ and ‘Evaluation of Scheme’. The case studies are of: (a) a unit to 
facilitate and monitor innovation in a school of architecture; (b) devolution of deci- 
sion-making and design of new degree courses in a college of technology; (c) a curri- 
culum laboratory for the in-service training of teachers; (d) a teaching methods 
research unit in a multi-campus university; (e) a collaborative inter-university curri- 


culum development project in biology and (f) a practical unit to promote the applica- 
tion of educational technology in medical education. 


EBLE, K, E. Career development of the effective college teacher. Washington, D.C., 
American Association of University Professors, 1971. 


The report of a conference held by the Project to Improve College Teaching which 
looks both at the critical preparation of college teachers and at the development needs 
of teachers who are beginning in mid-career or in their later years. Additional chapters 


look at the ‘Reward System’-and ‘Leadership’. A detailed and comprehensive career 
development system is recommended. 


— Professors as teachers, San Francisco, Calif., Jossey-Bass, 1972. 


The final report of the Project to Improve College Teaching, sponsored from 1969 to 
1971 by the American As 


k sociation of University Professors and the Association of 
American Colleges. The author visited a large number of higher education institutions, 
where he attended classes and talked to faculty, students and administration. Part I 
describes the practices he observed (almost entirely conventional), the attitudes 
towards teaching he discovered, and his personal assessment of the attributes of 
effective teaching. Then Part II discusses how the situation might be improved. An 
excellent chapter ‘Evaluating Teaching’, is followed by ‘What Students Want’, 
‘Learning to Teach’, ‘Faculty Development’, ‘Rewards of Teaching’, ‘The Teaching 
Environment’ and ‘Is Teaching Obsolete”, He believes that teaching is an individual 
matter and teachers have to find their own Styles, but also that it can be improved by 


preparation, discussions, hard work and evaluation. The institutional climate is very 
important, especially the reward structure, 


ENRIGHT, B. J. New media and the library in education, 


A useful analysis of the problems involved in relating n 
author makes a persuasive case for incorporating new : 
discusses some of the effects of the policy. 


London, Clive Bingley, 1972. 
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Fark, B.; Lee Dow, K. C. The assessment of university teaching. London, Society for 
Research in Higher Education, 1971. 


A short and useful monograph which discusses criteria for effective teaching; the 
relevance of student attainment, the use of student evaluation; and assessment of 


teaching by colleagues. 


Fark, B.; Kwona Lee, Dow. University teaching in reality and change. Quarterly 
of Australian education, vol. 4, no. 4, December 1971. 

cribes the work of the Centre for the Study of Higher Education at the 
Chapters on ‘The Institutional Context’ and ‘Students and 
‘The Academic Curriculum’, ‘The Teaching Function of 
‘Improving Teaching’. It concludes with a useful ‘Select 


review 
This review des 
University of Melbourne. 
Learning’ are followed by 
Examinations’ and finally 
Bibliography’. 


Fie.pen J.; Lockwoop, G. Planning of management in universities—a study of 
British universities. London, Chatto & Windus, 1973. 

d at the University of Sussex examines organiza- 

financial management, information 

levance to this book is H. C. Jones’ 


This report of a research project base 
tional structures, resource allocation, planning, 
flow and the institutional evaluation. Of special re 
chapter, ‘Management of Teaching’. 


the American experience. London, 


FLoop PAGE, C. Student evaluation of teaching: 
1974. 


Society for Research into Higher Education, 
mmarizing American experience of student evaluation. It 
ating forms, and discusses the factors which 
des are also discussed and the arguments for 


A research monograph su 
outlines procedures, gives examples of ri 
affect student evaluations. Teacher attitu 


and against are summarized. 


Group for Human Development in Higher Education. Faculty development in a time of 
retrenchment. New York, N.Y., Change Book Department, 1974. 

This report is full of important insights and shrewd recommendations. It sees the 
present standard of teaching as woefully inadequate and suggests that previous 
attempts to improve it have failed. What is needed is ‘an adequate system of supports 
resting on a network of new kinds of relationships between a teacher and his or her 
colleagues, students administrators, and experts on the processes of learning’. Teach- 
ing should be opened up to ‘sensible and substantive criticism’ through a collaborative 
programme of self-study supported by a campus teaching institute. There should be 
grants for teaching improvement and faculty should be encouraged to change roles in 


mid-career. 


Hewton, E. et al. Supporting teaching for a change. London, The Nuffield Foundation. 


1975, 
A study of forms of support for improving teaching in universities in the United 
Kingdom. The various chapters cover media services, consultancy centres, trainin: 
and rewards for good teaching, and aspects of finance, planning and aii 8 
which impinge on teaching. governance 
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